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The Center on the Developing Child’s mission is to drive science-based innovation that achieves breakthrough outcomes for children 
facing adversity. We believe that advances in science provide a powerful source of new ideas focused on the early years of life. Found-
ed in 2006, the Center catalyzes local, national, and international innovation in policy and practice focused on children and families. 
We design, test, and implement these ideas in collaboration with a broad network of research, practice, policy, community, and philan-
thropic leaders. Together, we seek transformational impacts on lifelong learning, behavior, and both physical and mental health.
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Half a century of program evaluation research 
has demonstrated repeatedly that effective early 
childhood services can improve life outcomes 
for children facing adversity, produce important 
benefits for society, and generate positive returns 
on investments. Policymakers and practitioners 
often invoke this evidence base to build support 
for existing programs, but the average magni-
tude of intervention effects has not increased 
substantially in 50 years, while the challenges 
most current programs were originally designed 
to address have become even more complex. 
During this same period, scientific understand-
ing of the early origins of lifelong health and 
development has been advancing rapidly. These 
discoveries offer a compelling opportunity to 
generate creative, new approaches to problems 
that are not being resolved by existing services. 
The time has now come to raise the bar and le-
verage the frontiers of 21st-century science to 
pursue a bolder vision. 
The world as it existed in the 1960s, when 
many current child and family policies and pro-
grams were created, has changed dramatically. 
Arguably the most relevant of these changes for 
families with young children facing adversity 
has been the decreasing opportunity for people 
at the lower end of the socioeconomic spectrum 
to improve their financial circumstances, within 
and across generations. Massive global labor 
market restructuring, for example, makes it in-
creasingly difficult for workers with low levels 
of skills to support a family and stay employed. 
Fifty years ago, a high school diploma created a 
pathway to the middle class in the United States; 
the same cannot be said today. 
Over this same period, racial gaps in educa-
tional achievement have decreased, and both test 
scores and graduation rates for children in low-
income families have moved upward, but the 
largest gains have been documented for children 
in the most economically advantaged families.¹ 
Thus, disparities in achievement have grown 
wider not because early childhood programs 
have had no impact, but because the size of their 
effects has failed to keep pace with the benefits 
of growing up in a high-income family in a rap-
idly changing world.
Social class differences in population health 
also begin early and lead to significant costs to 
society. Adult health impairments in the United 
States that are disproportionately associated 
with adverse childhood experiences include many 
of the most costly, led by $96.5 billion in direct 
medical care expenses annually for cardiovascular 
disease and $86 billion for mental health disor-
ders.² Globally, although child mortality rates in 
many low- and middle-income countries have 
decreased dramatically in recent decades, about 
CENTER ON THE DEVELOPING CHILD AT HARVARD UNIVERSITY
Crafting a Roadmap to Better Outcomes
Early childhood is a time of great promise and rapid change, when the architecture of 
the developing brain is most open to the influence of relationships and experiences. Yet, at the same 
time, significant disadvantages in the life circumstances of young children can undermine their 
development, limit their future economic and social mobility, and thus threaten the vitality, produc-
tivity, and sustainability of an entire country. A remarkable expansion of new knowledge about brain 
development in the early years of life, linked to advances in the behavioral and social sciences, is now 
giving us deeper insights into how early experiences are built into our bodies, with lasting impacts on 
learning, behavior, and both physical and mental health. These insights can be used to fuel new ideas 
that capitalize on the promise of the early years and lead to breakthrough solutions to some of the 
most complex challenges facing parents, communities, and nations.
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one-third of children under age 5 fail to meet 
their developmental potential as a result of pov-
erty and inadequate nutrition.³
In addition to the effects of global macro-
economic forces, multiple social patterns and 
life circumstances influence the life prospects 
of young children in the United States. To name 
just a few:
• Changes in family structure and stabil-
ity, such as an increase in single-parent 
households, affect the ability of many 
parents to provide consistent social and 
financial security for young children.⁴
• Delaying the birth of a first child has been 
shown to contribute to greater economic 
opportunity, yet women in poverty have 
less access to effective means of plan-
ning pregnancies and disproportionately 
higher rates of unanticipated pregnancies 
than women with higher income.⁵
• Mounting evidence indicates that repeated 
experiences of racial or ethnic discrimi-
nation are associated with increased risk 
of a multitude of stress-related illnesses 
across the lifespan.⁶
While proposed solutions to these social and 
economic challenges fuel hotly contested parti-
san debates, knowledge about the foundations 
of healthy development is politically neutral and 
clear—whatever the source of the adversity, ex-
periencing too much of it early in life without 
adequate support from adult caregivers (both 
inside and outside the home) is detrimental to 
child well-being. Although the full consequences 
of family structure, labor market transforma-
tions, K-16 education reform, and the cumulative 
toll of stress caused by discrimination and other 
social disadvantages all require serious atten-
tion, a deeper analysis of these issues is beyond 
the scope of this report. Instead, we present a 
research and development (R&D) approach that 
transcends partisan disagreement because it is 
built on a rigorously peer-reviewed, science-
based understanding of how the foundations 
of learning, behavior, and health are built or 
weakened over time. 
Advances in neuroscience, molecular biology, 
and epigenetics offer an unprecedented opportu-
nity to stimulate new responses to these complex 
social, economic, and political challenges by 
explaining why young children facing adversity 
are more likely to have disrupted developmental 
trajectories.7-9 Neuroscience is also producing 
extensive evidence suggesting that the later we 
wait to support families with children who are at 
greatest risk, the more difficult (and likely more 
costly) it will be to achieve positive outcomes, 
particularly for those who experience the biolog-
ical disruptions of toxic stress during the earliest 
years.10,11 More specifically, at a time when the 
discourse around early childhood investments is 
dominated by debates over preschool for 4-year-
olds, the biological sciences cry out for attending 
to a missing niche in the field—new strategies in 
the prenatal-to-three period for families facing 
adversity.
The call for fresh thinking and new ideas 
grounded in rigorous science that is presented 
throughout this document is driven by a thought-
ful examination of the current environment in 
which policy and practice are conducted. On 
the one hand, many leaders in the field are en-
gaged in critically important efforts to improve 
the quality of programs, increase the effective-
ness and efficiency of service delivery systems, 
enhance the skills and compensation of a highly 
diverse early childhood workforce, and encour-
age innovation. These efforts are happening at 
multiple levels across a variety of sectors—and 
they must be sustained. On the other hand, 
most decision makers urge funding solely for 
At a time when the discourse around early 
childhood investments is dominated by debates 
over preschool for 4-year-olds, the biological 
sciences cry out for attending to a missing niche in 
the field—new strategies in the prenatal-to-three 
period for families facing adversity.
programs with previously demonstrated effec-
tiveness, regardless of the nature or magnitude 
of their impacts. This widespread preference for 
“evidence-based” programs, many of which have 
produced small effects on random categories of 
outcomes that have not been replicated, seri-
ously limits the likelihood of achieving increas-
ingly larger impacts at scale over time. Indeed, 
many of the most compelling challenges facing 
the early childhood field today are linked to the 
absence of sufficient professional and political 
incentives for developing and testing new ideas. 
The creation of this document has been driven 
by an intensive review process by the National 
Scientific Council on the Developing Child and 
the National Forum on Early Childhood Policy 
and Programs to assure the credibility of its 
scientific content. Over the past 12 years, the 
Council’s ongoing work to bring science to bear 
on public policies for young children has resulted 
in a series of 13 working papers that continues 
to grow. Chapter one of this report consolidates 
key concepts from the entire series into one co-
hesive story of early childhood and early brain 
development. 
The Forum has built an extensive database in-
corporating 47 years of program evaluation data 
and conducted multiple meta-analyses, along 
with examining other literature reviews, all 
aimed at answering important questions about 
early childhood program impacts and effective-
ness factors. Drawing on this massive knowledge 
base, chapter two of the report distills five core 
principles that can guide decisions about how to 
improve the quality of existing programs and in-
crease their return on investment. Although the 
evidence base reviewed in this chapter focuses 
primarily on programs that provide direct ser-
vices for young children and their parents, we 
acknowledge the comparable need for science-
informed innovation at the neighborhood, sys-
tems, and policy levels, including investments 
in housing, income support, and job training, 
among many other domains of influence on 
child well-being. 
Chapter three builds on the first two and pro-
poses an approach to answering the following 
question: “How can we do better?” Shaped by 
the growing Frontiers of Innovation commu-
nity, it is inspired by the conviction that achiev-
ing significantly greater impacts on the lives of 
young children facing adversity will require a 
more creative approach to investment that invites 
new ideas, supports responsible risk-taking, de-
mands more rigorous measurement and evalu-
ation, and learns from failure. Decades of 
research in developmental psychology, neuro-
biology, and implementation science provide a 
rich knowledge base to catalyze such creativity—
and the transition into a new (and substantially 
more effective) era in early childhood policy and 
practice will be led by those who view current 
best practices at multiple levels as a vital starting 
point, but not a final destination.
We invite all who share this sense of construc-
tive dissatisfaction with the status quo—whether 
from the worlds of policy, practice, research, 
philanthropy, or those who simply want to make 
their communities a better place for children—to 
join us on a journey of discovery in an effort to 
create a new era in early childhood investment. 
Our goal is nothing less than breakthrough im-
pacts for children facing adversity. We believe 
that dramatic improvements in lifelong learning, 
behavior, and health are not only achievable but 
also absolutely essential for a thriving and sus-
tainable society. Leveraging what we are learning 
from science to generate and test new ideas is a 
critical, untapped key to unlocking these dra-
matic improvements. 
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learning, behavior, and health are not only 
achievable but also absolutely essential for a 
thriving and sustainable society. 
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Brains are built over time, and the founda-
tions of brain architecture are constructed 
early in life. The neural connections that comprise 
the structure of the developing brain are formed 
through an ongoing process that begins before 
birth, continues into adulthood, and establishes 
either a sturdy or weak foundation for all the 
health, learning, and behavior that follow. 
During the first few years after birth, 700-
1,000 new synapses (connections between neurons) 
form every second.12,13 After a period of rapid 
proliferation, these connections are reduced 
through a normal process called pruning, which 
enables remaining brain circuits to become 
stronger and more efficient. Early experiences 
affect the nature and quality of the brain’s devel-
oping architecture by determining which circuits 
are reinforced and which are pruned through 
lack of use. Some people refer to this as “use it 
or lose it.” 
Just as in the construction of a house, cer-
tain parts of the developing brain must be built 
in a predictable sequence and what is built early 
must be strong enough to support the long-
term structure. And, just as the unavailability 
of needed materials at key points in the process 
can force changes to blueprints, the lack of ap-
propriate experiences can lead to alterations 
in neural architecture. Moreover, although the 
brain retains the capacity to adapt and change 
throughout life, this capacity decreases with age. 
Thus, building more advanced cognitive, social, 
and emotional skills on a weak foundation is 
far more difficult and less effective than getting 
things right from the beginning.14-17
The exceptionally strong influence of early ex-
periences on brain architecture makes the early 
years a period of both great opportunity and 
great vulnerability for development. A growth-
promoting environment that provides adequate 
nutrients, is free of toxins, and is rich in social 
interactions with responsive caregivers prepares 
the developing brain to function well in a range 
of circumstances. An adverse environment in 
which young children are not well-nourished, 
are exposed to toxic substances, and/or are de-
prived of appropriate sensory, emotional, and 
social experiences is likely to disrupt the con-
struction of important foundational capacities. 
Once established, a weak foundation can have 
detrimental effects on further brain develop-
ment, even if a healthy environment is restored 
at a later age. 
The interaction of genes and experiences 
shapes the circuitry of the developing brain. 
Scientists have discovered that the experiences 
children have early in life—and the environ-
ments in which they have them—not only shape 
The Science of Early Childhood Development
The capacities developed during childhood are the building blocks of a well-functioning, 
prosperous, and sustainable society, from positive school achievement and economic self-sufficiency to 
responsible adult behavior and lifelong health. When we give children today what they need to learn, 
develop, and thrive, they give back to society in the future through a lifetime of productive citizenship. 
Building on a well-established knowledge base more than half a century in the making, recent advances in 
the science of early childhood development and its underlying biology provide a deeper understanding 
that can inform and improve existing policy and practice, as well as help generate new ways of think-
ing about solutions. The following core concepts are grounded in decades of behavioral and social sci-
ences and recent discoveries in neuroscience, molecular biology, and epigenetics. Together they help 
explain how healthy development happens, what can send it off track, and what we can do to restore it.
Responsive Relationships and Positive Experiences Build Strong Brain 
Architecture
1
their developing brain architecture, but also af-
fect how genes are turned on and off and even 
whether some are expressed at all. 
The old ideas that genes are “set in stone” or 
that they alone determine developmental outcomes 
have been fully disproven. It is more accurate to 
think about genes as packages of biological in-
structions that require an authorizing signature 
to be carried out. Both positive experiences, 
such as rich learning opportunities, and nega-
tive influences, such as exposure to stressful life 
circumstances or environmental toxins, leave a 
“chemical signature” on the genes. These signa-
tures can range from temporary to permanent, 
but all affect how easily the genes are switched 
on or off.8,18,19
This phenomenon is known as “epigenetic 
adaptation” and it shapes how our brains and bod-
ies develop. Epigenetic influences are one of the 
biological mechanisms through which the envi-
ronment of relationships, the physical, chemical, and 
built environment, and early nutrition all get 
“under the skin” and influence lifelong learn-
ing, behavior, and health.20 In work that has 
important implications for providing appropri-
ate prenatal experiences and adequate nutrition 
for expectant mothers, research in both animals 
and humans now shows that some epigenetic 
changes can occur during pregnancy. In fact, 
some can actually be passed on to later gen-
erations, thereby affecting the health and well- 
being of children, grandchildren, and even their 
descendants.21-23 
Supportive environments and rich learning 
experiences generate epigenetic signatures that 
activate positive genetic potential.24 Early stimu-
lation of the brain through active use of learning 
and memory circuits can thus result in epigen-
etic changes that establish a foundation for more 
effective learning capacities in the future.25,26 On 
the other hand, highly stressful early experiences 
can authorize genetic instructions that disrupt 
the development of systems that manage re-
sponses to adversity later in life.18,19,27 
Children develop within an environment of 
relationships that begins in the family but also 
involves other adults who play important roles 
in their lives. This can include extended family 
members, providers of early care and education, 
nurses, social workers, coaches, and neighbors. 
These relationships affect virtually all aspects 
of development—intellectual, social, emotional, 
physical, and behavioral—and their quality and 
stability in the early years lay the foundation that 
supports a wide range of later outcomes.15,29-33 
These outcomes include self-confidence and 
sound mental health, motivation to learn, 
achievement in school and later in the work-
place, the ability to control aggressive impulses 
and resolve conflicts in nonviolent ways, be-
haviors that affect physical health risks, and the 
capacity to develop and sustain friendships and 
close relationships and ultimately become a suc-
cessful parent.34
Children’s experiences with all of the people 
who are consistently in their lives have an im-
portant influence on their brain structure and 
function. This developmental process is fueled 
by reciprocal, “serve and return” interactions 
between children and the adults who care for 
them. Young children naturally reach out for in-
teraction through babbling, facial expressions, 
gestures, and words, and adults who are respon-
sive return these serves with similar vocaliz-
ing, gesturing, and emotional engagement. This 
serve and return behavior continues like a game 
of tennis or passing a ball back and forth. If the 
adult’s responses are unreliable, inappropriate, 
or simply absent, the architecture of the child’s 
developing brain may be disrupted, and later 
learning, behavior, and health may be impaired. 
Young children and parents both can initiate and 
respond in this ongoing process.14,32,35-40
These reciprocal and dynamic interactions are 
essential for healthy development and literally 
shape the architecture of the developing brain. 
CENTER ON THE DEVELOPING CHILD AT HARVARD UNIVERSITY
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They provide what nothing else in the world can 
offer—experiences that are individualized to the 
child’s unique personality style, that build on his 
or her own interests, capabilities, and initiative, 
that shape the child’s self-awareness, and that 
stimulate the child’s growth and development.
Skill begets skill as brains are built from 
the bottom up, with increasingly complex 
circuits building on simpler circuits, and 
increasingly complex and adaptive skills 
emerging over time.41-43 Times of exceptional 
sensitivity to the effects of environment and 
experience for different brain circuits are called 
critical or sensitive periods. 
Sensitive periods begin and end at different 
ages for different parts of the brain. For example, 
the sensitive periods for neural circuits related 
to vision, hearing, and touch tend to end in the 
first years of life.44,45 In contrast, the sensitive pe-
riods for circuits that process more complex as-
pects of the world, such as communication, the 
interpretation of facial expressions, reasoning, 
and decision-making, all end later in develop-
ment.46-48 Because circuits mature sequentially, 
different kinds of experiences are critical at dif-
ferent ages.49 Soon after birth, basic sensory, 
social, and emotional experiences are essential 
for optimizing the architecture of low-level cir-
cuits, and at later ages, more sophisticated kinds 
of learning opportunities are critical for shaping 
higher-level circuits. 
It is vitally important that experiences pro-
vided in the earliest years are appropriate for the 
child’s stage of development. Encouraging self-
directed, creative play is one important strategy 
for supporting that goal. Indeed, the key dimen-
sions of play are precisely those that fuel the de-
velopment of increasing capabilities as a child 
gets older by promoting a state of low anxiety 
and providing opportunities for novel experi-
ences, active engagement, and learning from 
peers and adults. 
Reading a picture book with a toddler who is 
learning to speak offers another example of age-
appropriate skill-building by providing an im-
portant opportunity to point to and talk about 
the pictures, rather than focusing on the written 
words. The ability to decode written language 
comes later, when the appropriate, higher-level 
brain circuitry is being built. If adults ask young 
children to master skills for which the necessary 
brain circuits have not yet been formed—such as 
programs that attempt to drill toddlers in read-
ing or math facts—they will be wasting time and 
resources, and might even impair healthy brain 
development if they induce excessive stress in 
the child.
For the developing brain, this means that the 
abilities to perceive simple aspects of the world 
and to make simple emotional and social judg-
ments develop long before the ability to carefully 
weigh multiple factors during reasoning and 
decision-making tasks.50,51 The gradual acquisi-
tion of higher-level skills, including the ability 
to focus and sustain attention, set goals, follow 
rules, solve problems, and control impulses, is 
driven by the development of the prefrontal cortex 
(the large part of the brain behind the forehead) 
from infancy into early adulthood.52-55 A signifi-
cant part of the formative development of the 
prefrontal cortex occurs during early childhood, 
as critical connections are forged between this 
region and other parts of the brain that it con-
trols. This circuitry is then refined and made 
more efficient during adolescence and the early 
adult years.56,57
Known as executive function and self-
regulation, these higher-level capacities serve 
Serve and return interactions shape brain architecture. When an infant or young 
child babbles, gestures, or cries, and an adult responds appropriately with eye 
contact, words, or a hug, neural connections are built and strengthened in the 
child’s brain that support the development of communication and social skills.
as the brain’s “air traffic control system,” 
which enables planning, monitoring, and 
managing multiple streams of information at 
the same time. Children aren’t born with these 
capabilities, but they’re born with the potential 
to acquire them within the context of responsive 
relationships that model skills and scaffold their 
development. Acquiring the building blocks of 
executive function and self-regulation is one 
of the most important and challenging tasks 
of early childhood. The opportunity to build 
further on these foundational capacities is 
critical to healthy development through middle 
childhood, adolescence, and into adulthood.57
The brain’s many functions operate in a 
richly coordinated fashion with multiple sys-
tems throughout the body. The circuitry that 
affects learning and behavior—our thinking and 
reasoning skills, language abilities, emotional 
resilience, and social competence—is intercon-
nected with physiological systems that affect 
physical and mental health. 
All cognitive, emotional, and social capabili-
ties and physical and mental well-being develop 
through a lifelong process that is deeply embedded 
in the function of the brain as well as in the 
cardiovascular, immune, neuroendocrine, and 
metabolic regulatory systems. These capacities 
are highly interrelated through multiple biologi-
cal systems that are woven together like strands 
of a rope. Together, these strands comprise the 
foundations of success in school and later in the 
workplace and community. When each strand is 
sturdy and woven together tightly, the “rope” is 
strong, flexible, and can be used to meet different 
needs. 
Oral language acquisition, for example, depends 
not only on adequate hearing, the ability to differ-
entiate sounds, and the capacity to link meaning 
to specific words, but also on the availability of 
serve and return interactions with adults. If a 
baby receives no response to babbles and other 
pre-linguistic attempts to communicate, her or 
his language development will be undermined. 
The interconnectedness between health and 
development can be seen in the way an illness 
can distract a child’s focus away from learning, 
leading to setbacks in school, and in the cor-
relation between higher educational achieve-
ment and health-promoting behaviors in adults 
that are associated with greater well-being and 
longevity.9,58,59
Beginning in early infancy, children rapidly 
develop their abilities to experience and express 
different emotions, as well as their capacity to 
cope with and manage a variety of feelings.60-62 
The development of these capabilities occurs at 
the same time as a wide range of highly visible 
skills in mobility (motor control), thinking 
(cognition), and communication (language).51 
Recent scientific advances have shown how 
the interrelated development of emotion and 
cognition relies on the emergence, maturation, 
and interconnection of complex neural circuits 
in multiple areas of the brain, including the 
prefrontal cortex, limbic cortex, basal forebrain, 
amygdala, hypothalamus, and brainstem.63 The 
circuits that are involved in the regulation of 
emotion overlap with those that are associated 
with executive functioning, which are intimately 
involved in the early development of problem-
solving skills during the preschool years.64 In 
CENTER ON THE DEVELOPING CHILD AT HARVARD UNIVERSITY
10  From Best Practices to Breakthrough Impacts     www.developingchild.harvard.edu
Each type of executive function skill draws on elements 
of the others.
Acquiring the building blocks of executive function 
and self-regulation is one of the most important 
and challenging tasks of early childhood. 
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terms of basic brain functioning, emotions 
support executive functions when they are 
well-regulated, but interfere with attention 
and decision-making when they are poorly 
controlled.14,65-68
Despite its foundational importance, emotional 
development receives relatively less recognition 
than other domains as a core emerging capac-
ity in the early childhood period. And yet, when 
feelings are not managed well, thinking can be 
impaired. Moreover, the foundations of social 
competence that are developed in the first five 
years are linked to emotional well-being and affect 
a child’s later ability to adapt to the challenges 
of school and to form successful relationships 
throughout life.31,58,69,70
Adversity Disrupts the Foundations of Learning, Behavior, and Health
Three Types of 
Stress Response
Research on the biology of stress shows how 
significant hardship or threat (e.g., from extreme 
poverty or child maltreatment) can lead to 
physiological disruptions that affect lifelong out-
comes in learning, behavior, and physical and 
mental well-being. This scientific knowledge can 
be used in designing strategies to prevent these 
negative effects and in developing effective inter-
vention approaches to reduce the consequences 
of early adversity. Because nature provides chil-
dren with a powerful stress-protection shield in 
the form of supportive caregivers, strengthening 
stable and responsive relationships in the earli-
est years of life can literally block excessive ac-
tivation of stress hormones and protect children 
from potentially damaging effects. Supportive 
and nurturing relationships can also help chil-
dren develop their own capacities to cope with 
the effects of early life stress, and thus help miti-
gate its disruptive effects on their well-being.
Toxic stress responses can impair 
development, with lifelong consequences. 
When we are threatened, our bodies prepare us 
to respond by increasing our heart rate, blood 
pressure, inflammatory reactivity, and blood 
sugar levels. These changes are brought about by 
the rapid deployment of stress hormones such 
as adrenaline and cortisol. This “fight or flight” 
response is life-saving in the face of an acute 
threat, but its continuous activation can have a 
wear and tear effect on a wide range of important 
biological functions.
Learning how to cope with adversity is an 
important part of healthy child development. 
When a young child’s stress response systems 
are activated within an environment of sup-
portive adult relationships, these physiological 
effects can be either blocked by the adult’s pres-
ence or restored to baseline quickly. The result 
is the development of a well-functioning stress 
response system. However, if the stress response 
is extreme and long-lasting, and buffering pro-
tection from a caring adult is not available, the 
result can be a system that is set to learn fear 
rapidly, shift into defensive mode with very little 
provocation (act now, think later), react strongly 
even when not needed, or potentially shut down 
completely as a result of constant wear and tear. 
This can have negative repercussions across the 
lifespan, requiring more intensive and costly so-
lutions later.9,11,71-75
Because not all stress is bad, it is important to 
distinguish among three kinds of stress responses—
positive, tolerable, and toxic.
• Positive stress response is a normal 
and essential part of healthy develop-
ment, characterized by brief increases in 
heart rate and blood pressure, and mild 
or brief elevations in stress hormone 
levels. Some situations that might trigger 
a positive stress response are a child’s 
first day with a new caregiver or receiv-
ing an injection at the doctor’s office. 
• Tolerable stress response activates the 
body’s alert systems to a greater degree as 
a result of a more severe or longer-lasting 
threat, such as the loss of a loved one, a 
natural disaster, or a frightening injury. 
If the activation is time-limited and buff-
ered by relationships with supportive 
adults who help the child adapt, the brain 
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and other organs recover from what 
might otherwise be damaging effects. 
• Toxic stress response can occur when 
a child experiences major, frequent, and/
or prolonged adversity—such as recur-
rent physical or emotional abuse, chronic 
neglect, caregiver substance abuse or men-
tal illness, repeated exposure to violence, 
and/or the accumulated burdens of fami-
ly economic hardship—without adequate 
adult support or, worse, where the adult 
is the source of both support and fear. 
Excessive and/or prolonged activation of 
the stress response systems can disrupt 
the development of brain architecture 
and other developing organs. This cu-
mulative toll increases the risk for stress-
related disease and cognitive impairment, 
including heart disease, diabetes, sub-
stance abuse, and depression, well into 
the adult years. Research also indicates 
that supportive, responsive relationships 
with caring adults as early in life as pos-
sible can prevent or reverse the damaging 
effects of a toxic stress response.71
The interaction between genetic 
predisposition and exposure to significant 
adversity makes some children more 
susceptible to long-term problems 
in cognitive, social, and emotional 
development, as well as to impairments in 
health. Any child who experiences prolonged 
adversity is at risk for physical and mental 
health problems, and individuals who are more 
physically or emotionally vulnerable to stress are 
more likely to experience long-term impacts.
For example, a young child with a fearful 
temperament is more likely to develop anxiety 
or depression than a child without that 
predisposition. This is especially likely in the 
context of harsh, inconsistent relationships and 
experiences, such as those associated with deep 
poverty, poor-quality child care, or a mother 
with serious depression.76,77 This interaction 
between genetic predispositions and sustained, 
stress-inducing experiences early in life can 
lay an unstable foundation for development 
in general, and for physical and mental health 
specifically, that endures well into adulthood. 
Researchers have also found that children who 
are genetically more vulnerable to adverse 
environments may also be more sensitive 
to (and therefore better able to profit from) 
positive experiences.28 Thus, children who fare 
the worst after experiencing sustained adversity 
may in fact fare even better than their peers if 
supportive intervention is provided.
Protective Factors in the Early Years Strengthen Resilience
Providing the right ingredients for healthy 
development from the start produces better 
outcomes than trying to fix problems later. 
Scientists use the term “plasticity” to refer to the 
capacity of the brain to learn from experience, 
which is greatest early in life and decreases with 
age. The increasing specialization of the brain 
over time makes it both more efficient and less 
capable of reorganizing and adapting to new or 
unexpected challenges. 
Although windows of opportunity for specific 
skill development and behavioral adaptation 
remain open for many years, trying to change 
behavior or build new skills on a foundation 
of brain circuits that were not wired properly 
from the beginning requires more effort—for 
both individuals and society. For the brain, this 
means that more physiological energy is needed 
to compensate for circuits that do not perform 
in an adaptive fashion. For society, this means 
that providing remedial education, clinical treat-
ment, and other interventions later in life is 
more expensive than providing nurturing, pro-
tective relationships and appropriate learning 
experiences earlier.78-80 
The developing brain’s more flexible circuitry 
in the earliest years is explained primarily by 
three factors. First, during its initial stages of de-
velopment, the brain forms far more extensive 
connections than it needs in order to function 
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optimally, and connections that are used less 
are pruned away over time. Thus, it is easiest to 
form new connections while they are proliferat-
ing most rapidly.78 Second, adjusting to changing 
environments also involves eliminating connec-
tions, and the ability to eliminate connections is 
greatest before the circuit stabilizes.42 Third, once 
a particular circuitry pattern becomes established, 
it is difficult for the effects of new and different 
experiences to alter that architecture.79-81 This 
means that early experience has a unique advan-
tage in shaping the architecture of developing 
brain circuits before they are fully mature and 
stabilized.
Finally, it’s important to note that neural 
circuits that are specialized for learning, emo-
tion, and self-regulation continue to adapt in 
response to experiences throughout the adult 
years.82-84 Moreover, this capacity for plasticity 
in mature neural circuits can be mobilized in the 
face of less-than-optimal early development. In 
order for the brain to take full advantage of this 
continuing ability to change, however, new ex-
periences must activate specific, relevant neural 
circuits, and the individual’s attention must be 
highly engaged in the task. 
The implications for intervention beyond the 
early childhood years are clear—change is cer-
tainly possible, but it will be harder and more 
expensive in terms of both societal and indi-
vidual effort. Moreover, adaptive change later 
in life will also be potentially less extensive and 
durable, and the ultimate results are not likely to 
be as good as they would have been if things had 
been done well in the beginning.56
Positive early experiences, support from 
adults, and the early development of adap-
tive skills can counterbalance the lifelong 
consequences of adversity. The connection 
between adverse early life experiences and a 
wide range of costly societal problems, such as 
lower school achievement, criminal behavior, re-
duced economic productivity, and poor health, 
is well documented. However, not all children 
who are exposed to adversity experience detri-
mental effects later in their lives; some do well 
despite the odds. 
Understanding why some people develop 
the adaptive capacities to overcome significant 
disadvantages while others do not is key to 
enabling more children to experience positive 
outcomes and building a more resilient society. 
As shown by this conceptual graph, drawn from multiple studies on humans and animals, the brain's 
plasticity is strongest in the first few years after birth. Thus, it is easier and less costly to form strong 
brain circuits during the early years than it is to intervene or “fix” them later. 
70605030 406 8 1042 20
The brain’s ability to change 
in response to experiences
The amount of eort 
such change requires
age source: levitt (2009)196
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No matter what form of hardship or threats may 
have been experienced, the single most common 
research finding is that children who end up 
doing well have had at least one stable and 
responsive relationship with a parent, caregiver, 
or other adult. These relationships provide the 
support, scaffolding, and protection that both 
buffer children from developmental disruptions 
and help build key capabilities—such as the 
ability to plan, regulate behavior, and adapt to 
changing circumstances—that enable them to 
respond to adversity and thrive. In other words, 
positive experiences, supportive relationships, 
and adaptive skills build the foundation of what 
is commonly known as resilience.85
Desirable life outcomes can be achieved when 
nurturing, capacity-building experiences coun-
terbalance the effects of adversity. Like weights 
on either side of a balance or a scale, positive ex-
periences tip a child’s life trajectory toward good 
outcomes, and negative experiences tip it toward 
bad outcomes. Resilience is demonstrated when 
a child’s health and development are tilted in the 
positive direction, even when substantial nega-
tive forces are stacked on the other side. 
Yet there is more to development—and to 
the concept of a resilience scale—than the sum 
total of a child’s life experiences. Children who 
do well despite exposure to significant hardship 
typically exhibit personal characteristics, such as 
Even infants and young children are affected adversely when significant stresses threaten their family 
and caregiving environments. Adverse fetal and early childhood experiences can lead to physical and 
chemical disruptions in the brain that can last a lifetime. The biological changes associated with these 
experiences can affect multiple organ systems and increase the risk not only for impairments in future 
learning capacity and behavior, but also for poor physical and mental health outcomes.77 
Development is a highly interactive process, and life outcomes are not determined solely by genes. The 
environment in which one develops before and soon after birth provides powerful experiences that chem-
ically modify certain genes in ways that then define how much and when they are expressed. Thus, while 
genetic factors exert potent influences on human development, environmental factors have the ability to 
alter family inheritance. For example, children are born with the capacity to learn to control impulses, 
focus attention, and retain information in memory, but their experiences as early as the first year of life 
lay a foundation for how well these and other executive function skills develop.77
While attachments to their parents are primary, young children can also benefit significantly from 
relationships with other responsive caregivers both within and outside the family. Close relationships 
with other nurturing and reliably available adults do not interfere with the strength of a young child’s 
primary relationship with his or her parents. In fact, multiple caregivers can promote young children’s 
social and emotional development. That said, frequent disruptions in care and high staff turnover and 
poor-quality interactions in early childhood program settings can undermine children’s ability to 
establish secure expectations about whether and how their needs will be met.34,102,103
  
A great deal of brain architecture is shaped during the first three years after birth, but the window of op-
portunity for its development does not close on a child’s third birthday. Far from it! Basic aspects of brain 
function, such as the ability to see and hear effectively, do depend critically on very early experiences as 
do some aspects of emotional development. And, while the regions of the brain dedicated to higher-order 
functions—which involve most social, emotional, and cognitive capacities, including multiple aspects of 
executive functioning—are also affected powerfully by early influences, they continue to develop well into 
adolescence and early adulthood.56 So, although the basic principle that “earlier is better than later” gen-
erally applies, the window of opportunity for most domains of development remains open far beyond age 
3, and we remain capable of learning ways to “work around” earlier impacts well into the adult years. 
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8 Things to Remember about Child Development
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humor or intelligence, and strong relationships 
with the important adults in their lives. It is that 
interaction between individual characteristics 
and supportive relationships in both the family 
and the community that helps a child build the 
capacities needed to cope with significant threats 
to healthy development.86-92
Just as every individual begins life with 
certain predispositions, every scale has a 
balancing point or fulcrum. Where that fulcrum 
is located makes the scale easier or harder to 
tip in one direction or the other, and where it is 
placed at birth is the result of the interaction of 
genetic factors and prenatal experiences. That 
said, cutting-edge science is showing us that 
the position of the fulcrum is not fixed. Quite 
the contrary, the accumulation of positive and 
negative experiences shapes brain architecture 
over time, and the acquisition of adaptive 
skills enables us to respond more effectively 
to new situations. The combined influences of 
these experiences and skills have the power 
to “slide the fulcrum” over time, which makes 
it easier or more difficult for individuals to 
respond to adversity in ways that lead to 
positive outcomes.85 In short, resilience can be 
strengthened and is not a fixed characteristic.
How people respond to stressful experiences 
varies dramatically, but extreme adversity nearly 
always reduces the likelihood that individuals 
Severe neglect appears to be at least as great a threat to health and development as physical abuse—
possibly even greater. When compared with children who have been victimized by overt physical 
maltreatment, young children who experienced prolonged periods of neglect exhibit more serious 
cognitive impairments, attention problems, language deficits, academic difficulties, withdrawn 
behavior, and problems with peer interaction as they get older.104,105 This suggests that sustained 
disruption of serve and return interactions in early relationships may be more damaging to the 
developing architecture of the brain than physical trauma.104,106,107
Young children who have been exposed to adversity or violence do not invariably develop stress-
related disorders or grow up to be violent adults. Although children who have these experiences 
clearly are at greater risk for adverse impacts on brain development and later problems with 
aggression, they are not doomed to poor outcomes. Indeed, they can be helped substantially if 
reliable and nurturing relationships with supportive caregivers are established as soon as possible 
and appropriate treatments are provided as needed.58,108
Simply removing a child from a dangerous environment will not automatically reverse the negative 
impacts of that experience. There is no doubt that children in harm’s way should be removed from 
dangerous situations immediately. Similarly, children experiencing severe neglect should be provided 
with responsive caregiving as soon as possible. That said, children who have been traumatized need 
to be in environments that restore their sense of safety, control, and predictability, and they typically 
require therapeutic, supportive care to facilitate their recovery.109
Resilience requires relationships, not rugged individualism. The capacity to adapt and thrive 
despite adversity develops through the interaction of supportive relationships, biological systems, 
and gene expression.90,110,111 Despite the widespread yet erroneous belief that people need only 
draw upon some heroic strength of character, science now tells us that it is the reliable presence 
of at least one supportive relationship and multiple opportunities for developing effective coping 
skills that are the essential building blocks for strengthening the capacity to do well in the face of 
significant adversity.85
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will reach their full potential and typically gen-
erates problems that require treatment. Children 
who experience circumstances of massive threat 
or catastrophe—such as genocide, famine, or 
environmental devastation—almost always ex-
hibit impairments in their health and devel-
opment.93-95 Under such conditions, intensive 
therapeutic interventions tailored to the specific 
context are imperative.96
Both children and adults need core ca-
pabilities to respond to or avoid adversity, 
and these capacities can be strengthened 
through coaching and practice. Although the 
definition and precise nature of these critical 
capabilities is a subject of considerable debate 
within the scientific community, many of the 
most important fall under the umbrellas of “self-
regulation” and “executive function.” 
Self-regulation helps us to draw on the right 
skills at the right time, respond effectively to the 
world around us, and resist inappropriate re-
sponses. Executive function is a cluster of skills 
that support self-regulation. These include work-
ing memory (the capacity to hold and manipu-
late information in our heads over short peri-
ods of time), cognitive flexibility (which allows 
us to adjust to changing demands, priorities, 
or perspectives), inhibitory control (the capac-
ity to resist impulsive behavior), and the ability 
to focus and sustain attention, set goals, follow 
rules, solve problems, and delay gratification. 
The orchestration of these capabilities is affected 
by stress, the availability of social supports, and 
mental health. This results in a continuum of 
function that ranges between reactive or impul-
sive behavior at one end and proactive or goal-
directed behavior at the other.57,97
Chaotic, stressful, and/or threatening situ-
ations can derail anyone, yet individuals who 
experience a pile-up of serious adversity are of-
ten even less able to deploy all of the skills they 
have in order to cope with challenging circum-
stances.98-100 Significant and continuous adversity 
can overload the ability to use the very capacities 
that are needed to overcome challenges. In ad-
dition, the experience of severe, frequent stress 
early in life compromises the development of 
those capacities by redirecting the focus of brain 
development toward rapid response to threat 
and away from planning and impulse control.71 
Understanding how these adaptive capabilities 
are built in the brain and how they are mobilized 
in the face of adversity offers a compelling exam-
ple of how science could help inform the design 
of more effective strategies to build resilience 
across the lifespan.
Sound and stable mental health is another es-
sential part of the foundation that supports all 
other aspects of human development—from the 
formation of friendships and the ability to cope 
with adversity to the achievement of success in 
school, work, and community life. Similar to 
the way a wobbly table may not function well if 
the floor is uneven, the legs are not aligned, or 
the tabletop is not level, the destabilizing con-
sequences of problems in mental health can be 
caused by many interdependent factors. Just 
as small “wobbles” in a table can become bigger 
and more difficult to fix over time, the effec-
tive management of mental health concerns in 
young children requires early identification of 
the causes and appropriate attention to their 
source, whether they reside in the environment, 
the child, or (most frequently) in the interaction 
between the two. Understanding how emotional 
well-being can be strengthened or disrupted in 
early childhood can help policymakers promote 
the kinds of environments and experiences that 
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Chaotic, stressful, and/or threatening situations 
can derail anyone, yet individuals who experience 
a pile-up of serious adversity are often even less 
able to deploy all of the skills they have in order to 
cope with challenging circumstances. 
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Science Provides a Powerful Framework for Assessing Current 
Knowledge and Catalyzing Fresh Thinking about Policy and Practice
prevent problems (i.e., by “leveling the table” 
through the remediation of early difficulties) 
so they do not destabilize the developmental 
process.76 
Finally, overcoming the effects of adversity 
on the development and use of these core 
capabilities requires attention to both reducing 
community-level sources of significant stress 
that affect family life and strengthening the 
growing capacity of individuals to cope with 
hardship or threat. The foundations of executive 
function, self-regulation, and mental health are 
built in early childhood, but the full range of 
capabilities and the neural networks that connect 
them continue to develop into adolescence and 
early adulthood. Although adults can master 
these capacities over time, it’s easier and more 
effective to do this on a strong foundation. 
Building the capabilities of adults is therefore 
essential not only to their own success as parents 
and workers, but also to the development of the 
same capacities in their children.
The core principles described in this chapter 
present a rich story of how human development 
happens, how it can be derailed, and how to keep 
it on track. This story draws on pioneering work 
in multiple fields that continue to break new 
ground today, and its central concepts have been 
thoroughly vetted by members of the National 
Scientific Council on the Developing Child. 
In sum, the chapter presents a highly credible 
synthesis and translation of current knowledge 
about the underlying science of development based 
on a rigorous peer review process, not the latest 
study making headlines in the popular media.
This synthesis suggests several “next” ques-
tions. Now what should we do? How can we use 
cutting-edge scientific thinking to better un-
derstand what we have learned from decades 
of investment in young children and families 
facing adversity? How can we leverage evolv-
ing scientific insights to inspire new ideas and 
launch a 21st-century policy agenda? The frontiers 
of science are telling us a great deal about what 
children need to assure that their brains and bodies 
develop in a way that leads to positive outcomes, 
and what they need to be protected from to 
avoid negative consequences. But this scientific 
story, as compelling as it is, does not tell us what 
kinds of services and policies are most effective 
at ensuring (or restoring) healthy developmental 
trajectories for children growing up in a range of 
challenging circumstances. The next chapter will 
focus on the best knowledge available to answer 
those critical questions.
For more on the science of child  
development, go to:
http://developingchild.harvard.edu/science/
How can we use cutting-edge scientific thinking 
to better understand what we have learned from 
decades of investment in young children and 
families facing adversity? 
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Mobilizing the Frontiers of Scientific Investigation to Inform New Directions in 
Policy and Practice
Groundbreaking research offers promising sources of fresh thinking that could fuel a game-changing portfolio 
of new investments to address the following questions.
How can we best build important skills at different stages of development?
Learning more about the brain’s ability to change over time (i.e., plasticity) and why it is especially responsive 
to environmental influences during certain sensitive periods of development are fertile areas of study for the 
early childhood field. Recent evidence from animal studies that excessive stress can accelerate the opening 
and closing of critical periods for some aspects of early brain development raises important questions about 
the timing of interventions to prevent the long-term consequences of toxic stress experienced prenatally and in 
the first three years after birth. Equally important, as we focus greater attention on strategies for strengthening 
the capabilities of parents, other caregivers, and service providers, questions about plasticity in the adoles-
cent and adult years also become opportunities for exploration. 
Why do individuals respond differently to adversity and to intervention?
Understanding differences among children in their ability to cope with stress is essential for improving their life 
prospects in the face of hardship, threat, or deprivation. This variation can be influenced by differences in the 
child, the caregiver, and/or the caregiving environment. Advances in science could inform how to match spe-
cific strategies to differences in how children and families respond to different stressors and services. Drawing 
on lessons learned from the dramatic gains that have been made in the management of infectious disease, 
progress in combatting the consequences of adversity could be achieved by using multiple strategies—whether 
reducing the precipitants of toxic stress, matching different services to specific causes, strengthening the 
body’s overall defenses against adverse conditions, or overcoming resistance to available treatments by 
developing new interventions.
What are the best ways to measure, prevent, and reduce toxic stress?
The term “toxic stress” was first introduced in a working paper by the National Scientific Council on the 
Developing Child (2005), and the concept has stimulated a broad and deep conversation about the impacts of 
early adversity on the foundations of lifelong health and development. Identifying valid and reliable measures 
of the effects of toxic stress is an essential next step in being able to respond effectively.
Biological information is frequently collected to evaluate our health. We take our temperature to determine 
whether we have a fever and whether it’s going up or down. We measure lead levels in blood to screen for toxic 
exposures that require prompt treatment and to evaluate the effectiveness of that treatment. The striking con-
trast of our current inability to accurately measure toxic stress effects in children has limited both our capacity 
to determine who should be prioritized for preventive or therapeutic intervention and our ability to measure 
whether specific services are having sufficiently positive impacts. 
Valid and reliable measures of toxic stress effects in children will become increasingly available for wide-
spread use in the near future. These measures will provide important information above and beyond the cur-
rent reliance on global predictors of risk—such as family income, parent education, or adverse childhood expe-
riences (e.g., “ACE scores”)101—that are helpful for assessing risk across a population, but cannot tell us what 
specifically to expect or do for an individual child. Ensuring the practical application of these new measures 
and their acceptability in community-based practice settings (and overcoming the shameful history of biology 
being misused to stigmatize or exploit disadvantaged groups) will require considerable effort. Trusting collabo-
ration among scientists, clinicians, community leaders, and parents will be needed to protect families and chil-
dren from inappropriate labeling, unwarranted intrusions, and the medicalization of poverty, violence, racism, 
and other threats to healthy development.
R&D: The Science of Early Childhood Development
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The body of evidence built around these 
programs during the past five decades is 
extensive and is the source of the “best practice” 
recommendations in this chapter. Yet it should 
be noted that other policies and programs that 
affect families facing adversity—including 
housing vouchers, subsidized employment, 
and other financial supports, as well as systems 
and services that address the precipitants and 
consequences of child maltreatment, including 
family courts, child welfare, and foster care—
are also critically important elements of 
the landscape, but are not the focus of this 
document.
As different programs for young children and 
their families have evolved along parallel path-
ways, the science of early childhood develop-
ment and its underlying neurobiology has gen-
erated a deeper understanding of the common 
foundations of learning, behavior, and lifelong 
health. Drawing on this converging knowledge, 
entrepreneurial policymakers have invested 
considerable energy in attempting to reduce the 
persistent fragmentation that separates services 
across sectors. Despite these important efforts, 
however, the full range of supports provided for 
families with young children continues to strug-
gle with inconsistencies in implementation, 
inefficiencies in delivery, and occasional con-
flicts with scientific knowledge. These include 
the following: 
• Preschool programs for 4-year-olds have 
the largest base of evaluation research 
from which to draw and currently garner 
the lion’s share of attention and resource 
allocation, while neuroscience increas-
ingly points to the substantial amount of 
brain development that occurs well before 
age 4 and the extent to which preventable 
disruptions during that early period can 
have lifelong consequences.112
• The challenges of building, training, and 
sustaining a skilled workforce that can 
provide high-quality services, whether 
they work with adults or children, remain 
substantial, and the science-informed 
connections between the skills of caregivers 
and the development of children remain 
largely unaddressed in policy planning.113 
• Extensive research on the effectiveness of 
a variety of early care and education pro-
grams (both center-based and through 
home visiting) has produced limited 
data to guide replication and scaling 
due to significant variation in the type 
and amount of services that are actually 
received by the intended recipients, the 
uneven quality of those services, and the 
extent to which comparison groups access 
other interventions and supports that 
confound study findings.114
Notwithstanding the lack of conclusive evi-
dence pointing toward a specific set of “best 
programs,” it is possible to identify five key 
characteristics that have been associated consis-
tently with positive outcomes across a range of 
ages and interventions. A recent report from the 
Advisory Committee on Head Start Research 
Lessons Learned from Five Decades of Program  
Evaluation Research
The scientific “story” of development, as described in the previous chapter, did not exist 
50 years ago when Head Start and other pioneering programs in the United States were created as part of 
President Lyndon Johnson’s “War on Poverty” and later expanded under Presidents Richard Nixon and 
Gerald Ford. Today, the early childhood landscape includes a diverse array of policies and services de-
signed to strengthen families’ ability to support the healthy development of their children. These include 
Head Start/Early Head Start, primary health care, state-funded and private preschools, child care, home 
visiting, and programs for children with special needs.
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and Evaluation provides extensive information 
that can inform this approach. That report also 
includes attention to important issues related to 
culture, language, and mental health that are not 
addressed in this document.115
Although the optimal timing of different 
investments continues to be debated, evidence of 
“effectiveness factors” can be summarized within 
a set of core principles to guide programs and 
policies across the full early childhood period, 
whether designed primarily for children or for 
the adults who care for them. These principles, 
which could be described as current “best 
practices” for a range of programs, are described 
below. 
Core Principles to Inform Policymaking and Program Development
#1: Build Caregiver Skills
Adults who care for young children—whether 
they are parents, relatives, friends, or staff in 
early childhood programs—need a solid core of 
capabilities and knowledge to support healthy 
child development. Most service providers and 
mothers across the socioeconomic spectrum 
have sufficient capacities and supports to pro-
vide that effective caregiving and to improve 
their own skills over time. However, parents and 
other caregivers who struggle with the serious, 
daily stresses of low-wage jobs (often tied to shift 
work with unpredictable schedules), community 
or family violence, and/or chaotic home envi-
ronments often require additional support and 
opportunities to strengthen the skills that are es-
sential for providing the stability and responsive-
ness that young children need. These services 
are more likely to promote healthy child devel-
opment, especially in families facing significant 
adversity, if they actively and intensively help the 
adults who care for young children to acquire 
and practice specific capabilities that are linked 
to explicit child outcomes.199 With this goal in 
mind, a variety of program models demonstrate 
how the skills needed for specific contexts or 
population groups can be built most effectively.
• Programs that support parents. In programs 
that demonstrate the largest benefits, staff 
members establish a trusting relationship 
with caregivers and support them in their 
ability to engage in successful parent-
ing. Other characteristics associated with 
positive impacts on child learning and 
socio-emotional development in home 
visiting programs include: 
 ◦ structured, pre-service training for 
staff; 
 ◦ specified visit content or curricula; 
 ◦ standards for visit frequency, staff 
supervision, and implementation; and 
 ◦ a system to monitor adherence or 
fidelity to the program model.116,117
Programs that attempt to address a wide 
range of client needs without sufficient 
expertise show small and inconsistent 
impacts at best. Guided activities and 
coaching designed to promote respon-
sive, contingent, serve and return interac-
tions have been effective in reducing the 
adverse effects of maltreatment and fam-
ily conflict on child development.118,119
• Professional development for teachers and 
caregivers. Effective training provides 
opportunities for individualized obser-
vation and feedback paired with a cur-
riculum providing a sequence of activi-
ties tailored to a specific developmental 
period and domain of skills.120-122 Because 
adult learning occurs best through real-
time observation, active modeling, and 
feedback within a trusting relationship, 
the ongoing availability of an on-site 
mentor is likely to both improve skills 
and reduce some of the isolation and 
stress that is characteristic of classroom 
teaching, particularly in preschools serv-
ing low-income communities.123-129 
• Parent engagement in center-based services. 
Preschools that provide more inten-
sive, parent-focused activities (through 
one or more home visits per month and 
a structured curriculum) achieve sig-
nificantly higher impacts on children’s 
cognitive development than those that 
provide modest levels of participation. 
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Interventions that facilitate active mod-
eling and practice for parents may lead 
to even greater child effects. In contrast, 
there is little evidence that a short course 
of parenting classes or one or two home 
visits per year produce measurable gains 
in child cognitive or pre-academic skills 
above and beyond the effects of a pre-
school program alone.130
• Programs for caregivers of children with 
challenging behavior. Teaching mothers 
and fathers of young children how to 
reward and attend to their child’s positive 
actions, while providing consistent, 
non-abusive limit-setting to address 
problematic patterns, has been shown 
to be highly effective at improving 
parent-child interaction and reducing 
children’s disruptive behavior.131-133 Often 
called “parent management training,” 
effective programs of this type provide 
opportunities for parents to observe 
these skills in action as well as to practice 
and refine them.134-138 With respect to 
early childhood educators, a recent meta-
analytic study found that programs that 
implemented curricula focused explicitly 
on social and emotional development 
demonstrated positive effects, with 
increasing levels of specificity and 
intensity associated with larger impacts 
on reducing externalizing behavior 
problems.139 
Beyond providing effective training for early 
childhood program staff, the challenge of re-
cruiting and retaining skilled professionals—
whether they work with children, parents, or 
both—is made considerably more difficult by 
exceptionally low rates of compensation. For 
example, a recent national study reported that 
child care providers are among the lowest paid 
workers in the labor market, and those working 
with children below age 3 are paid about 70 per-
cent of the wages of those who work with chil-
dren from ages 3 to 5.140 In 2012, 46 percent of 
child care workers and their families (compared 
with 25 percent of the total U.S. workforce) were 
Despite what science tells us about the critical role that caregivers play in a child's early 
development, the value that society places on childcare workers tells a different story. Not 
only do childcare workers receive low wages, but they also are paid on average less per 
hour than people who collect our money at a parking garage, walk our dogs, or greet people 
attending a funeral.
Childcare 
workers
$10.72
Parking lot 
attendants
$10.83
Animal 
caretakers
$11.36
Funeral 
attendants
$12.42
Average hourly wages 
for select occupations
source: u.s. bureau of labor statistics (2015). 
national employment and wage data from the occupational 
employment statistics survey by occupation.197
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enrolled in at least one of the four public support 
programs available for low-income families.140
#2: Match Interventions to Sources of 
Significant Stress
Reducing or eliminating serious adversities 
in the lives of children and families is the best 
way to prevent the negative effects of stress on 
development. The greatest impacts on the larg-
est number of people would thus be achieved 
by successfully targeted efforts, at a community 
or societal level, that focus on mitigating the ef-
fects of poverty, violence, discrimination, and 
other threats to well-being. On an individual 
basis (which is how most early childhood pro-
grams are organized), greater impacts are more 
likely when services build on existing resources 
and strengths, address identified needs, promote 
warm and responsive caregiving, and strengthen 
the ability of parents and other caregivers to 
scaffold the development of young children’s 
adaptive capabilities. The following examples il-
lustrate the importance of a diversified portfolio 
of intervention strategies that has the capacity 
to address the varied challenges facing families 
with young children.
• Families dealing with the burdens of 
poverty. Decades of research have shown 
a powerful correlation between family 
poverty and a range of poor outcomes 
in life, including reductions in school 
achievement, high-school graduation, 
college attendance and graduation, and 
lifetime income, as well as an increased 
likelihood of incarceration, lifelong 
impairments in physical and mental 
health, and premature death.141 More 
recently, research has shown that it is not 
simply the presence of financial hardship 
that affects children’s outcomes, but that 
it may possibly be more a matter of the 
timing in the life of the child. For some 
long-term outcomes, particularly those 
related to cognitive development and 
achievement skills, poverty in the early 
years may be especially harmful.142 Thus, 
policies and programs that help alleviate 
poverty (e.g., Earned Income Tax Credit, 
parent job training, debt reduction, and 
financial literacy) while children are 
youngest may have the greatest impact 
on their development.
• Children with special needs. Intensive 
early intervention services for infants 
and toddlers with developmental delays 
or disabilities can improve psychomotor, 
cognitive, and social skills, produce 
higher school achievement, facilitate 
greater independence, and promote 
positive family adaptation and well-
being.14 Best practices in this arena 
enhance child skill development, 
support parent-child relationships, 
and strengthen family adaptation 
as the core elements of effective 
intervention.143 Beyond the current 
landscape of developmental services 
for children and supports for their 
families, intensive research being 
conducted on the underlying biology of 
neurodevelopmental impairments such 
as autism, Down syndrome, and multiple 
metabolic disorders underscores the 
possibility that dramatic breakthroughs 
in medical treatments for some children 
with developmental disabilities may lie 
just over the horizon. 
• Parents and other caregivers with mental 
health problems. Intensive clinical in-
terventions and support programs of-
fer promising opportunities to mitigate 
the impacts of adult mental illness on 
child well-being. Children of mothers 
with chronic depression, for example, 
are most likely to benefit from services 
that focus on both treating the mother’s 
primary illness and strengthening her 
responsiveness to her child. Extensive 
evidence also indicates that many adults 
who experience depression often face 
other significant adversities. This is par-
ticularly true for mothers who are young, 
socially isolated, economically or educa-
tionally disadvantaged, and burdened by 
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family conflict, intimate partner violence, 
and/or poor health. When co-existing 
difficulties are detected, treatment strate-
gies must address those concerns as well 
as the underlying mental health problem. 
It’s also important to note that, despite 
growing recognition of compromised fa-
thering as a public health issue, very few 
programs in the early childhood arena 
have sufficient expertise to address men-
tal health problems or substance abuse in 
fathers—and new intervention strategies 
are clearly needed.
• Child maltreatment. Interventions that 
promote responsive, serve and return 
interactions by parents and foster par-
ents have been effective in reducing the 
adverse effects of abuse and neglect, as 
well as family conflict, on the develop-
ment of vulnerable, young children. 
Individualized coaching is especially ef-
fective if it increases parents’ awareness 
of specific child behaviors and encour-
ages the use of praise and nonviolent dis-
ciplinary strategies. For young children 
in foster care, interventions that focus on 
promoting warm and responsive caregiv-
ing, predictable parenting, and positive 
reinforcement of good behavior lead to 
more secure attachment, reduced rates 
of behavior problems, lower numbers of 
movement from one home to another, 
and greater likelihood of permanent 
placements.144-146
• Parental substance abuse. Among its 
many adverse consequences, the exces-
sive use of alcohol or mood-altering 
drugs is associated with an exceedingly 
high risk for poor parenting practices.147 
Inconsistent responsiveness from their 
primary caregiver, particularly during 
the infant-toddler period, increases the 
risk for exposed children to exhibit im-
paired attachment, reduced responsiveness 
to others, and diminished adaptability. 
Parenting therapy combined with outpa-
tient substance-abuse treatment has been 
shown to increase mothers’ understand-
ing of how their emotions can influence 
their behavior, which can then affect 
their interaction with their child and his 
or her development.148
• Intimate partner violence in the home. 
Despite its prevalence and potential 
harm, violence in the family has 
received relatively little attention in early 
childhood policies and programs. Recent 
estimates indicate that more than 17 
percent of children have been exposed 
to family violence in the first five years 
after birth.149 Science clearly indicates the 
disruptive effects that recurrent exposure 
to violence can have on early childhood 
development and lifelong health. The 
limited availability of evidence-based 
programs to address this serious, time-
sensitive problem should be a clarion call 
to develop more effective approaches.
#3: Support the Health and Nutrition of 
Children and Mothers Before, During, and 
After Pregnancy 
The foundations of lifelong health begin with 
the well-being of the future mother before she be-
comes pregnant. Preventive health care for preg-
nant women and their young children is essen-
tial for supporting physical, emotional, and cog-
nitive development in the early childhood years. 
The architecture of the developing brain in utero 
can be affected by health problems in the mother, 
poor maternal nutrition, exposure to a variety 
of toxic substances (including alcohol, cocaine, 
and environmental neurotoxins such as organo-
phosphate pesticides, mercury, and lead), and 
the adverse physiological effects of persistently 
Interventions that promote responsive, serve and 
return interactions by parents and foster parents 
have been effective in reducing the adverse effects 
of abuse and neglect, as well as family conflict. 
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excessive levels of maternal stress. High-quality 
prenatal care can identify many of these threats 
to later health and development, and preventive 
services can be provided as needed. After birth, 
the continuing association between a mother’s 
health and the well-being of her children calls 
for more effective mechanisms for coordinat-
ing medical services for all family members. 
Automatic insurance coverage for parent-child 
intervention linked to reimbursement for the 
treatment of maternal depression is one of many 
examples.
Appropriately targeted assistance can also 
assure that the nutritional needs of young 
children are met, thereby promoting healthy 
brain development as well as overall physical 
and mental well-being. The U.S. Supplemental 
Nutrition Program for Women, Infants, and 
Children (WIC) is a well-established service 
that targets pregnant and lactating women and 
children up to age 5 by providing vouchers for 
food purchases and strengthening knowledge 
and skills through health education and 
nutrition counseling, including the promotion 
of breastfeeding. Multiple studies indicate that 
participation in WIC can reduce the chances 
of low birth weight150-147 and improve children’s 
intake of iron, folate, and vitamin B-6,153 
with additional evidence that it prevents iron 
deficiency anemia among infants in low-income 
households.154,155
Although recent expansions in health 
insurance coverage in the United States have 
improved access to needed medical services, 
persistent racial, ethnic, and socioeconomic 
disparities in low birth weight, infant mortality 
rates, and many chronic diseases remain a 
serious challenge.156 The fact that social class 
gradients in physical and mental health are 
also found in countries that provide universal 
access to medical care underscores the need 
for more effective strategies beyond the health 
care system. In 2012, the American Academy 
of Pediatrics (AAP) acknowledged the limits of 
clinical practice alone in a technical report9 on 
toxic stress and a policy statement on the role of 
the pediatrician, which included the following 
call to action: “Because the early roots or distal 
precipitants of problems in both learning and 
health typically lie beyond the walls of the 
medical office or hospital setting, the boundaries 
of pediatric concern must move beyond the 
acute medical care of children and expand 
into the larger ecology of the community, 
state, and society.… there is a compelling need 
for bold, new thinking to translate advances 
in developmental science into more effective 
interventions.”157
Many thought leaders in the early child-
hood arena point to primary health care as the 
most appropriate point of entry for a universally 
available, prevention-oriented system for pro-
moting the development of young children and 
providing trusted information and support for 
their parents. That said, even the core objective 
of achieving full compliance on the basic AAP 
schedule for immunizations and well-child visits 
continues to be an elusive goal for many chil-
dren. With appropriate training and incentives, 
however, a skilled and motivated team based in 
a “medical home” could play a more effective, 
coordinating role in dealing with the more com-
plex challenges of developmental surveillance, 
early detection of concerns, and prompt referral 
to community-based services—a role that is not 
currently fulfilled successfully by most primary 
care settings.158,159
The range of current performance in these 
domains is broad. At one end of the spectrum, 
fewer than half of the pediatric practices in the 
United States include regular, standardized, de-
velopmental screening as a consistent part of 
routine primary care in the first 36 months after 
birth.160 At the other end, a growing number are 
Even more important is the need for more 
effective, preventive interventions at the 
community level to reduce stress-inducing 
burdens on families that are beyond the capacity 
of the medical care system alone to address. 
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incorporating a variety of developmentally ori-
ented services that: (1) promote early reading 
and distribute books during office visits (e.g., 
Reach Out and Read);161 (2) facilitate early detec-
tion and connections to community-based ser-
vices for developmental concerns (e.g., Help Me 
Grow);162 (3) use videotape coaching to promote 
positive parent-child interactions (e.g., Video 
Interaction Project);163 (4) provide guidance on 
managing behavior problems in young children 
(e.g., Triple P Positive Parenting Program);128 
and (5) offer a range of integrated behavioral 
health services within the primary care setting 
(e.g., Healthy Steps).164 The reported benefits of 
these programs include high levels of parent sat-
isfaction, increased participation in well-child 
visits, modest changes in parenting behaviors, 
and variable effects on child outcomes. The in-
consistent nature and magnitude of the child 
impacts, however, underscore the need for new 
strategies in the health care setting to fully ad-
dress the diversity of challenges facing families 
with young children. Even more important is the 
need for more effective, preventive interventions 
at the community level to reduce stress-inducing 
burdens on families (i.e., the social determinants 
of health) that are beyond the capacity of the 
medical care system alone to address. 
#4: Improve the Quality of the Broader 
Caregiving Environment
Whether it is home-based or center-based, the 
structural and interpersonal features of the 
regular, non-parental care received by young 
children can help assure their healthy develop-
ment. Extensive research shows that family and 
community influences can produce a wide 
range of positive life outcomes if they provide 
safety, stability, and frequent, responsive interac-
tions with caregivers in a language-rich context. 
High-quality caregiving in the early childhood 
period that is stable and responsive has a great-
er impact on child outcomes than where that 
care is provided. That said, the quality of out-of-
home child care in the United States is highly 
variable, with lower quality most frequently ex-
perienced by children in families living on 
lower incomes. 
Science and program evaluation research 
both point to key effectiveness factors for high-
quality child care. These include the following:
• a language-rich environment, with warm 
and responsive serve and return interac-
tions, which builds both receptive and 
expressive language and interpersonal 
skills; and
• structural factors, such as a safe physical 
setting, small group sizes, and high ratios 
of adults to children, which support more 
responsive interactions and more effec-
tive instruction. 
Given that the majority of 3- and 4-year-old 
children in the United States (and increasing 
numbers of 2-year-olds and younger) participate 
in early care and education programs,165 ensuring 
that all settings adhere to these effectiveness 
factors is critical for all policies and practices 
that affect the well-being of the next generation. 
That said, arrangements for non-parental care 
of children vary greatly, particularly in the first 
three years of life. These include variations in 
setting (centers vs. family, friends, and neighbors 
vs. non-family, home-based care), type of 
funding (public vs. private; for-profit vs. not-for-
profit), and quality (measured by both structural 
factors and caregiver attributes/skills). For 
children facing significant adversity, the negative 
impacts of low-quality care and the positive 
impacts of high-quality care can be magnified. 
In view of extensive evidence indicating the 
potential therapeutic importance of high-
quality child care for children experiencing 
excessive levels of stress, the persistence of poor-
quality options for many families with limited 
High-quality caregiving in the early childhood 
period that is stable and responsive has a  
greater impact on child outcomes than where  
that care is provided. 
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resources is sobering and has long led to calls for 
improvement.14
The fact that all young children in the 
U.S. military’s child care system benefit from 
high-quality learning experiences provided 
by well-compensated staff demonstrates what 
can be accomplished if quality standards 
are established, enforced, and financed.166 
In 2015, 96 percent of the military’s child 
development centers met professional standards 
of quality equivalent to those of the National 
Association for the Education of Young Children 
(NAEYC).167 Across the 50 states, the rate of 
NAEYC-accredited centers is 6.3 percent.168
Despite the increasing efforts of state systems 
and federal requirements to raise minimum 
standards and provide technical assistance for 
quality improvement, many challenges remain. 
A state-by-state patchwork of inconsistent regu-
lations setting minimum standards for child care 
in the United States leaves many family-based 
care providers without enforceable guidelines for 
quality and safety. Quality Rating Improvement 
Systems (QRIS) are another approach now in use 
(or being planned) by nearly every state. These 
systems assign providers a rating along a quality 
continuum, make the ratings available to parents, 
and often provide a range of technical assistance, 
resources, and incentives intended to help pro-
grams improve. Despite their promise for en-
hancing the availability and accessibility of high-
quality child care, there is still no consistent 
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evidence that higher QRIS ratings for preschool 
programs are associated with better child out-
comes.169 In response to this situation, the federal 
Race to the Top Early Learning Challenge grants 
specified that research be undertaken to study 
the validity of the tools used for rating quality.170
Science and common sense both point to the 
clear need for a baseline level of quality child 
care, yet efforts to improve quality also typically 
increase costs. Moreover, research has shown 
that the higher costs associated with higher-qual-
ity, regulated care can push disadvantaged fami-
lies into opting for lower-quality, unregulated 
care, particularly in the absence of financial 
support that makes such care affordable for those 
whose low wages constrain their eligibility for 
subsidies.171 Because children from economically 
insecure families experience far greater varia-
tions in the quality of the child care they receive 
compared to children from families with more 
financial assets, increasing the former group’s 
access to high-quality care is clearly needed.172,173 
At the same time, programs already operating 
at high levels of quality must be encouraged to 
generate and test new approaches for children 
who are not benefiting from existing services.
#5: Establish Clear Goals and Appropriately 
Targeted Curricula
Programs for young children, parents, or other 
caregivers are all most effective when they spec-
ify clearly defined goals and implement a cur-
riculum or intervention plan that is designed 
to achieve those goals. The most successful are 
guided by curricula that provide age-appro-
priate, engaging activities focused explicitly on 
identified outcomes. Curricula that do not target 
specific outcomes are less likely to have signifi-
cant impact on anything than those that are de-
signed and implemented with clearly articulated 
goals in mind. Different capabilities (e.g., cogni-
tive and social skills) and areas of achievement 
(e.g., reading and math) require different kinds 
of scaffolding at different ages, so effective learn-
ing activities are cumulative and sequenced to 
align with children’s developmental stages. For 
example, letter recognition might begin with 
children recognizing the letter that starts their 
own names, followed by actually naming other 
letters and identifying them in simple words.174
Beyond the selection of a specific curriculum, 
articulating a theory of change—identifying in-
tended outcomes and the underlying capacities 
or mechanisms on which those outcomes rest—
presents a promising yet underutilized approach. 
When an explicit theory of change leads to care-
fully targeted impacts, the effects are more likely 
to be consistent, replicable, and scalable. One 
prominent example is the model introduced by 
the Nurse Family Partnership (NFP), which pro-
vides home visits by trained nurses starting in 
the second trimester of pregnancy and continu-
ing to the child’s second birthday.175 NFP has 
demonstrated significant impacts on many of its 
targeted outcomes—for example, health care uti-
lization by infants and life course improvements 
for mothers such as reduced use of government 
assistance and increased employment.176-183 
However, longer-term follow-up studies have 
shown a mixed pattern of effects on outcomes 
that are linked more indirectly to NFP’s theory 
of change, such as child behavior, cognitive de-
velopment, and later school achievement.182,184 
Given the findings of 50 years of program evalu-
ation data across the full early childhood land-
scape, it would be unrealistic to expect robust 
impacts on the school achievement of children fac-
ing adversity from an intervention that stops at 
age 2 and does not specifically target foundational 
preschool skills. 
Because children from economically insecure 
families experience far greater variations in the 
quality of the child care they receive compared to 
children from families with more financial assets, 
increasing the former group’s access to high-
quality care is clearly needed. 
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NFP’s meticulous attention to the details of 
program implementation and the measurement 
of explicit outcomes has enabled it to success-
fully scale program elements that have been 
effective and seek new approaches for targets 
that were not reached. Pregnant women and 
first-time mothers who are struggling with de-
pression or intimate partner violence are two 
examples of the kinds of challenges that NFP 
is now targeting for enhanced strategies as it 
is being scaled for larger and more diverse 
populations.185 
This meta-analysis of 84 well-designed studies (with bubble size reflecting relative sample size) shows that children who received 
center-based early childhood services did better than control groups at the time of program completion by an average of about two 
months of additional learning across cognitive, reading, and math skills. The slight downward trend over time may very well reflect 
an increase in services received by the control groups rather than a decrease in program effectiveness, but the wide disparity in 
results for different interventions also indicates the need to better understand why and who benefitted the most (and the least).
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Best Practice as a Starting Point, Not the Destination
The five core principles described in this chapter 
can guide improvements in the quality of a wide 
array of early childhood policies and programs 
that have evolved in the United States over the 
past half-century. These programs typically fall 
within the following four tiers of investment: 
• Universal services for all children and 
their families (e.g., prenatal care for preg-
nant women, primary health care for 
children and parents, and full access to 
preschool education in some states); 
• Broad-based programs serving families 
across the socioeconomic spectrum (e.g., 
child care, services for children with spe-
cial needs, and preschool programs with 
variable degrees of access);
• Targeted supports for families with low 
levels of education and income (e.g., par-
enting education and coaching, programs 
for infants and toddlers, financial sup-
ports, services to promote economic self-
sufficiency, and nutritional assistance); and
• Intensive interventions for young children 
and families at high risk for experiencing 
toxic stress (e.g., specialized services to 
reduce, prevent, or mitigate the adverse 
effects of child maltreatment, mental 
health problems in parents and caregivers, 
parental substance abuse, and/or exposure 
to intimate partner violence in the home). 
The rationale for these four levels of invest-
ment is strong, but the evidence base for their 
effectiveness reveals relatively large, long-term 
benefits in some domains and much smaller or 
mixed effects in others. The well-documented im-
pacts of model programs include multiple long-
term outcomes with high policy salience, such as 
higher educational attainment, fewer unplanned 
pregnancies, increased economic productivity, and 
reduced criminal behavior.14,189,190 However, the 
quality of implementation when programs are rep-
licated has been highly variable, and the magni-
tude of significant impacts in scaled-up programs 
(when they have been documented) has remained 
small to moderate over the past several decades. 
Science tells us, and the future of our nation 
demands, that we can and must do better. This 
is particularly true for children in the first three 
years after birth and for families whose needs 
are not being met by existing policies and ser-
vices. Effective interventions require resources 
and expertise that match the challenges they are 
asked to address. Different precipitants of toxic 
stress require different responses from a variety 
of systems. Some challenges can be addressed 
effectively through direct services for children 
and families. Many others require more robust, 
community-level and/or broad-based societal 
approaches. Some answers lie in the private and 
voluntary sectors. Others require government 
intervention. Determining the appropriate mix 
of strategies to capitalize on existing strengths and 
address specific needs is one of the most compel-
ling challenges facing the early childhood field.
Determining the appropriate mix of strategies 
to capitalize on existing strengths and address 
specific needs is one of the most compelling 
challenges facing the early childhood field. 
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New Directions in Understanding Program Effectiveness
Studies of early childhood programs in the United States over the last half-century have typically shown a wide 
variety of impacts that have confounded attempts to draw clear conclusions about their overall effectiveness. 
Solving the puzzle of variable impacts begins with an understanding of the significant diversity among children 
and families, and the varied challenges that they face. For example:
• Some toddlers have difficulties in attention and self-regulation that would be challenging for all parents 
and the most skilled professionals to manage. 
• Some parents have more difficulties than others with the serve and return interactions that are essential 
for promoting early learning and protecting young children from adversity. 
• Some families cope remarkably well with the stresses of economic instability. Others (at all income levels) 
are faced with overwhelming burdens from intimate partner conflict or violence, substance abuse, or men-
tal health problems, each of which requires specialized intervention.186 
Above and beyond the marked diversity of resources, goals, and needs among all families with young 
children, individual differences in program participants are frequently acknowledged but rarely studied in terms 
of how children (and adults) with different strengths and vulnerabilities respond to different aspects of specific 
interventions. The general question of whether a program “works” on average has guided policy decisions for 
decades, but achieving greater impact requires that we focus more explicitly on two critical questions that have 
not been asked with sufficient rigor—who benefitted most from a specific intervention and who benefitted least 
or not at all? This charge is not new, but a coherent or consistent pattern of findings has yet to emerge, and 
the absence of a unifying conceptual explanation leaves most policies and programs without a clear theory of 
change for improving their outcomes.
Early Head Start (EHS) is an excellent case in point. As the largest existing system of services for 
disadvantaged infants and toddlers in the United States, EHS provides an immensely valuable infrastructure 
for designing, testing, and scaling a variety of new approaches for a highly diverse population. Yet research 
on EHS to date has yielded little clarity on its essential features or replicable impacts, and few lessons have 
been articulated for improving its effectiveness. Moreover, an extensive body of data from its seminal impact 
study is of limited value because relatively few EHS participants actually received all of the services intended. 
For example, the majority of families started the program at a variety of ages after the birth of their child rather 
than prenatally as originally intended. The search for impacts on subgroups of EHS participants has focused on 
broad-based family groupings (race/ethnicity and demographic risk) and generic program categories (home-
based, center-based, and mixed approaches), but not on baseline child capacities (e.g., attention or self-
regulation) or parent characteristics (e.g., interactional skills with their young child) that are much more likely 
to affect their response to intervention. The net result of these numerous shortcomings is a growing literature 
on EHS that includes reports on a wide variety of small effects on multiple child and family variables over time, 
but no clear or consistent patterns or theories to explain the observed variation.187,188
This problem is not at all unique to Early Head Start and has, in fact, been found across almost all 
evaluations of early intervention programs for disadvantaged infants and toddlers for more than 50 years. The 
practice of focusing solely on the identification of positive outcomes averaged across all program participants 
has resulted in three missed opportunities. First, conferring “evidence-based” status on programs that 
found statistically significant mean effects between treatment and control groups undervalues the critical 
importance of identifying particularly large (or no) impacts on selected subpopulations. Second, the failure 
to thoroughly analyze null findings undermines an essential element of building a rich knowledge base and 
limits an important source of new ideas. Third, designing program evaluation studies without specifying a 
precise theory of change makes it exceedingly difficult to figure out why a program works better for some than 
for others, which is essential to effective scaling across a variety of contexts and service-delivery systems. 
The quest for significantly larger impacts could be strengthened by leveraging advances in scientific 
knowledge to guide the design, testing, and scaling of a diversified portfolio of well-defined services that are 
matched to available resources, identified needs, and specific outcomes for different groups of children and 
families in this age period. Rather than complicate the decision-making process, a greater focus on subgroup 
differences could generate promising hypotheses and innovative approaches to unaddressed or under-
addressed threats to healthy development.
R&D: Program Evaluation
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This goal of game-changing impacts has strik-
ing precedent. In the 1920s, AT&T created a 
visionary R&D division to drive a nascent tele-
communications industry. That department, Bell 
Laboratories, created an atmosphere of innova-
tion that produced some of the most influential 
new technologies of the 20th century, including 
the transistor, solar panel, laser, and multiple 
programming languages. Bell Labs inspired 
and influenced multiple generations of leaders 
in the field, seeding new ideas and developing 
products and systems that galvanized the mod-
ern computer era. The time has come to build a 
comparable R&D platform to catalyze a new era 
in early childhood policy and practice—driven 
by a new way of thinking fueled by advances in 
science and a new way of working that embraces 
the culture of innovation. 
This chapter provides an action plan for how 
an R&D mindset could be harnessed to develop 
and test new ideas, share learning, and build on 
both successes and failures—all in the service 
of achieving breakthrough outcomes at scale 
for children facing adversity. We do not pre-
sume this to be the only way to innovate, nor is 
it a highly prescriptive model that has stood the 
test of time. It does, however, provide an initial 
framework for mobilizing the power of scientific 
precision in theory, practice, and measurement. 
There are few examples in the early childhood 
field that bring together the best approaches 
from the world of for-profit innovation with 
expertise in developmental science, effective 
engagement with community partners, and prag-
matic understanding of program implementation 
and management of complex systems. Shared 
learning about what did not work and iterating 
programs in response to rapid-cycle evaluation 
are new concepts for the early childhood arena. 
Using a common science base to drive cross-
sector collaboration and the co-creation of new 
strategies is exceedingly rare, at best.
History teaches us that the greatest innova-
tions often come not from brainstorms in isola-
tion, but from connecting existing ideas in new 
ways.191 This chapter offers a preliminary road 
map for a relatively uncharted journey whose 
detailed pathways will be marked out and re-
fined over time. This is an invitation to an audi-
ence of highly motivated change agents across 
a diversity of disciplines, sectors, and commu-
nities to find a place on the map and join us in 
filling a niche that is missing in the early child-
hood field—a science-based R&D platform. 
Complementing other important work that is 
currently being done in the domains of qual-
ity improvement, staff development, and system 
building, this joint effort is intended to change 
the early childhood landscape by stimulating 
new ways of thinking and working. This docu-
ment outlines some core ideas to help spur and 
guide such an effort. Our aim is to leverage sci-
ence to inform a more diversified portfolio of 
investments in young children and families that 
produces substantially larger impacts at scale 
than previously achieved to date. 
Creating an R&D Engine to Produce Breakthrough  
Impacts at Scale
The rapidly moving frontiers of discovery in neuroscience, molecular biology, and 
epigenetics offer a remarkable opportunity to catalyze enhanced theories of change and innovative 
strategies to reduce the consequences of adversity early in life. As this knowledge continues to grow, the 
development, implementation, and scaling of policies and programs that produce much larger effects 
on key outcomes of interest must expand accordingly.
3
This is an invitation to an audience of highly 
motivated change agents across a diversity of 
disciplines, sectors, and communities to find a 
place on the map and join us in filling a  
niche that is missing in the early childhood field. 
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In a field guided largely by research on child de-
velopment and program evaluation, a deeper un-
derstanding of the impacts of early experiences 
on the developing brain and multiple biological 
and bio-behavioral functions offers a tremen-
dous opportunity to formulate and test new 
ideas. Science tells us that stable and supportive 
relationships, language-rich environments, and 
mutually responsive, serve and return interactions 
with adults promote healthy brain architecture. 
Science also tells us that excessive or prolonged 
activation of the body’s stress response can 
weaken brain circuits and disrupt developing 
cardiovascular, immunological, and metabolic 
regulatory systems. Consequently, under condi-
tions of significant adversity, parents and other 
caregivers play a critical, protective role by pro-
viding positive learning experiences, buffering 
young children from the stresses of hardship 
or threat, and scaffolding the early development 
of adaptive skills that are the building blocks of 
resilience. 
These well-established concepts (as described 
in chapter one) suggest three fundamental shifts 
in the thinking that informs most current poli-
cies and programs focused on young children:
Early experiences affect lifelong physi-
cal and mental health, not just learning. In a 
policy environment where school readiness and 
educational outcomes are the primary focus of 
most early childhood programs, science clearly 
calls for additional attention to early influences 
on the foundations of health and the origins 
of stress-related disease across the lifespan. 
Conventional measures of immunization status, 
vision and hearing screenings, utilization of den-
tal care, and identification of a “medical home” 
are appropriate metrics for monitoring access to 
health services, but they are insufficient indica-
tors of whether children are developing strong 
foundations for lifelong physical and mental 
health.
Healthy brain development requires pro-
tection from excessive stress, not just en-
richment in a stimulating environment. In 
an early care and education context that focuses 
on stimulating language development, promot-
ing age-appropriate learning opportunities, and 
Science as a New Way of Thinking
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sectors
The R&D Platform
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providing parenting education, science points to 
the critical need to also prevent or mitigate the 
disruptive effects of toxic stress on brain circuits 
that affect emerging capacities in cognitive, emo-
tional, and social development. Children whose 
brain development is compromised by the con-
sequences of excessive stress-system activation 
are less able to benefit from enriched learning 
experiences.
Achieving breakthrough outcomes for 
children experiencing significant adversity 
requires that we support the adults who care 
for them to transform their own lives. In a 
field that continues to search for effective strate-
gies to promote meaningful parent engagement 
in child-focused programs, approaches that 
strengthen adult capacities through mentor-
ing and coaching (not simply providing infor-
mation and support) offer a promising strategy 
for working with parents whose skills and be-
haviors are constrained by the consequences of 
their own adverse life experiences. Many profes-
sional caregivers and teachers would also benefit 
from active training that helps them improve 
these essential capacities. Science points to the 
particular importance of self-regulation and 
executive function skills as core adult capabili-
ties that are foundational for employability and 
responsible citizenship, as well as for the ability 
to provide a stable, well organized, and respon-
sive environment in which children can thrive.97 
Strengthening community resources that reduce 
precipitants of toxic stress and building the essen-
tial supports and social capital needed by all 
families and professional caregivers are also vital 
catalysts for transformational change in the face 
of poverty, violence, racism, and other forms of 
social disadvantage.
These paradigm shifts point toward novel 
strategies to be tested and a potential framework 
for a new era in early childhood policy and prac-
tice. Looking ahead, several areas of active scien-
tific investigation—such as research on plasticity 
and critical periods, vulnerability and resilience, 
and the measurement of toxic stress effects—are 
generating a wealth of new knowledge that could 
be used to inform testable hypotheses about the 
optimal timing of interventions, the appropriate 
matching of services to individual needs, and the 
investigation of why specific approaches have 
large impacts on some children and little or no 
effects on others (see sidebar on page 18). Simply 
having new knowledge, however, does not en-
sure improved outcomes at a population level. 
Substantially greater impacts will require changes 
in the way we design, test, evaluate, and scale 
promising, new strategies.192
Innovation as a New Way of Working
Quality improvement in service delivery and 
system-building investments alone, while clearly 
essential, are unlikely to produce breakthrough 
outcomes for young children who face the cu-
mulative burdens of low family income, limited 
parent education, recurrent exposure to violence, 
and/or social exclusion related to racial and eth-
nic discrimination. While most practitioners 
and policymakers in the field today are focusing 
on strengthening existing programs and serving 
more children, a new cohort of change agents is 
needed to design and test new ideas. Successful 
leaders in other fields (e.g., technology, medi-
cine, business, and the military) all maintain a 
comparative advantage by investing in R&D at 
the leading edge of innovation in the world in 
which they work. That same mindset must be 
incorporated into the policies and interventions 
that address the needs of young children and 
their families—from early learning and primary 
health care to the domains of public health, 
child welfare, poverty reduction, mental health, 
community development, and criminal justice. 
A Co-Creation Model for Designing and Testing 
New Program Strategies
Generating, implementing, and evaluating new 
ideas in the early childhood arena is most effec-
tive when it results from an active co-creation 
process that combines multiple domains of knowl-
edge, expertise, and experience. These domains 
include: 
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• Science that offers relevant contributions 
from a range of fields, including develop-
mental and social psychology, neurobiol-
ogy, behavioral and labor economics, and 
implementation science, among many 
others. 
• Practice that is grounded in a pragmatic 
understanding of what it takes to design 
and implement specific strategies with 
identified program participants in par-
ticular contexts. 
• Community that brings the expertise, 
wisdom, goals, and values of local lead-
ers and parents who understand best 
what kind of resources and supports are 
needed.
• Policy that assures a focus on scalabil-
ity, sustainability, the balance between 
costs and benefits, and how to gener-
ate system-level support for promising 
innovations.
A productive innovation process brings to-
gether people who generate strategies to achieve 
specified outcomes (“intervention developers”) 
with partners who identify specific goals, gaps, 
and promising levers and seek new ideas to ad-
dress them (“solution integrators”). When these 
roles converge in teams and settings that have the 
mindset, skills, leadership, and sufficiently flex-
ible funding to design and test new strategies, the 
conditions are in place for breakthrough impact.
The creative process described in the follow-
ing sections builds on rigorous methods that 
have been utilized by intervention and preven-
tion researchers for decades. The essence of this 
approach is embodied in a continuous cycle 
Science Practice
Community
Policy
Co-Creation
Identify 
challenges & 
promising levers
Develop 
replicable 
interventions
Test, Learn, 
Share
Intervention 
Developers
Have ideas 
for improving 
outcomes
Solution 
Integrators
Seek solutions to 
unmet challenges 
facing the children and 
families they serve
Ready Teams 
& Locations
Sources of 
Knowledge
• Mindset, skills, 
leadership
• Clear denition 
of an unmet challenge
• Receptive community
• Flexible funding
source: center on the developing child (2016). 
www.developingchild.harvard.edu
CREATING AN R&D ENGINE TO PRODUCE BREAKTHROUGH IMPACTS AT SCALE
www.developingchild.harvard.edu  From Best Practices to Breakthrough Impacts  35
linking theory, practice, and research. The pro-
cess may begin in any one of these three areas 
and then extend to the others. For example, a 
community agency and the parents it serves 
may set a goal of improving the self-regulation 
of young children in child care settings. Through 
partnering with a research team, they may 
choose to focus on specific aspects of the child-
rearing environment (such as unpredictability 
or disorganization) that may be contributing to 
their concern. This could then lead to the joint 
formulation of a theory about the development 
of self-regulation skills and the design of a strat-
egy focused on increasing the predictability of 
daily routines in the home and/or center-based 
program setting. The effectiveness of the pro-
posed strategy could then be explored through 
a carefully designed and implemented pilot test. 
As the co-creation team modifies the in-
tervention through a succession of feasibility 
and efficacy trials, emerging evidence of its ef-
fectiveness for specific subgroups of children 
and families can inform a cost-effective scaling 
strategy through programs that serve children 
with similar characteristics. The key to progress 
is not whether the starting point is located 
in the domain of research, theory, or practice 
(at the community or policy level), but whether 
all three activities are highly interactive and fo-
cused together on defining objectives, measur-
ing outcomes, and understanding why specific 
approaches do or do not work. 
Precision in Intervention Definition and 
Measurement 
The ultimate success of a child-centered or adult-
focused program in achieving population-level 
impact depends upon the ability to learn what 
works (and doesn't) for whom, when, in what 
context(s)—and why. This degree of specificity 
requires a precise theory of change, well-defined 
intervention materials that are tied explicitly to 
the targets defined there, and an evaluation plan 
that maps directly onto the theory of change. 
Within this model, a precisely defined theory of 
change has the following attributes: 
• It can generate testable hypotheses about 
how changes in target domains (e.g., self-
regulation or attention) that result from a 
specific intervention will lead to explicit, 
pre-defined outcomes. This allows project 
teams to clearly determine what works—
and which specific components of a pro-
gram are its active ingredients.
• It specifies salient characteristics of the 
individuals involved in the interven-
tion (e.g., parents, service providers, and 
children) beyond the usual reliance on 
standard variables such as race, family in-
come, parent’s education level, or whether 
a program is home-based or located in a 
center. These more meaningful character-
istics that might be associated with varia-
tions in a program’s effectiveness could 
include a child’s attention skills, a parent’s 
mental health status, or a teacher’s knowl-
edge of child development. This allows 
project teams to clearly identify for whom 
an intervention works—and for whom it 
does not work.
• It identifies measurable capacities needed 
by the recipients of the program or ser-
vice to achieve the intended outcomes. 
For example, a co-created intervention 
designed to increase a parent’s respon-
siveness to a child may be based on a 
theory that improving adult executive 
function and self-regulation skills will fa-
cilitate greater responsiveness, which will 
then promote the child’s socio-emotional 
development. This allows project teams 
to clearly identify how an intervention 
works—which is essential for making con-
tinuous improvements and adjustments.
The ultimate success of a child-centered or adult-
focused program in achieving population-level 
impact depends upon the ability to learn  
what works (and doesn't) for whom, when,  
in what context(s)—and why.  
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The precision of a testable theory of change 
is also reflected in the following two additional 
elements that are key components of a replicable 
intervention strategy: 
• An implementation plan and accom-
panying intervention 
materials (manuals, 
participant handouts, 
web-based instructional 
media, etc.) that are 
tied to explicitly de-
fined target domains.
• An evaluation plan for 
the rigorous measure-
ment of intervention 
target domains, outcomes, 
and the underlying core 
capacities that are expected to change.
The ultimate value of this approach to inter-
vention planning and evaluation will be deter-
mined by how much is learned about the actual 
impacts of the intervention and not whether 
evidence is produced to prove that it was effective 
on average. This learning can then be applied to 
refining the theory of change, identifying the ac-
tive ingredients of the intervention, and modify-
ing selected aspects as new insights are achieved. 
A Rapid-Cycle, Iterative Process for Evaluating 
and Improving Programs
The conventional approach to assessing a pro-
gram’s effectiveness typically requires a large, 
randomized control trial (RCT) that takes sev-
eral years to complete and even longer for the 
results to be published. This process is extremely 
costly and does not allow mid-course adjust-
ments based on real-time learning. This is not to 
say that RCTs should be abandoned, as they con-
tinue to be the gold standard for proving that a 
program has the impact it is designed to achieve. 
But it does underscore the need for a more nim-
ble, iterative process of learning from small-scale 
feasibility studies and pilot testing of promising 
intervention strategies with small numbers of 
children and families before they are ready for a 
full-scale experimental evaluation. 
One example of this approach is the strategic 
use of micro-trials. These are small-scale and 
short-duration field tests that are designed to 
catalyze rapid, shared learning across multiple 
projects in the field simultaneously. Gathering 
data on recruitment and early 
attrition in a standardized way 
across sites so project teams can 
spot emerging trends is one ex-
ample of the potential benefits 
of this model. Because of their 
size and flexibility, micro-trials 
also provide valuable opportu-
nities to explore causal path-
ways and test program effects 
across varied contexts, target 
groups, dosages, and modifica-
tions in service components. These small-scale 
studies offer a lower-stakes environment that 
requires less upfront funding and a shorter time-
frame to generate meaningful findings. While 
their results are not as conclusive as those gen-
erated by large RCTs, their iterative nature pro-
vides a potential pathway for targeted replication 
on a faster track than typically achieved through 
conventional approaches. 
A Strategy for Identifying Who Benefits Most 
(and Least)
Understanding who benefits most from an 
intervention (which should trigger targeted 
scaling) and who benefits least or not at all 
(which should galvanize the search for new 
or complementary approaches)—and why we 
got these different results requires an approach 
to measurement, evaluation, and replication 
that can identify meaningful subgroups and 
actionable differences connected to a precise 
theory of change  In some sectors of work this 
is called segmentation. With this objective 
in mind, program developers and evaluators 
should specify testable hypotheses and define 
subgroups before initiating a study. Searching for 
differences on a variety of unrelated outcomes 
and subgroups after calculating the average effects 
across all participants may produce statistically 
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significant findings, but not an explanation for 
what caused them or how to replicate them. 
When the intervention process begins with 
a well-defined theory of change, program de-
velopers and system leaders can begin to match 
services to relevant client characteristics. For 
example, adjusting services for children based 
on initial differences in their attentional skills 
or self-regulation, or for mothers based on the 
presence or absence of depression or an anxiety 
disorder, is likely to be more productive than 
current practices that analyze differences in the 
effects of a program based on the child’s race or 
the mother’s income. This initial matching pro-
cess can then proceed to adapt specific service 
components to serve specific populations that 
are most likely to benefit from them, as well as 
drive the development of new approaches for 
those who do not benefit. Another promising 
advantage of this strategy will be the ability to 
discover where existing programs may already 
be achieving breakthrough outcomes for some 
children and families that are not being detected 
because they are combined with poor outcomes 
achieved by other program participants in order 
to report average effects only.
An “Active Ingredients” Approach to Cost-
Effective Scaling
Clear theories of change and a better under-
standing of why different intervention strate-
gies are effective for different populations can 
help identify active ingredients of both long-
standing and new programs that can be incor-
porated, in suitable mixes, into broader service 
systems. This type of modular approach offers a 
practical and cost-effective pathway to targeted 
scaling and contrasts with the conventional ap-
proach, which involves implementing the full 
package of a comprehensive program, including 
multiple components whose differential impacts 
are not known. When program evaluators ask 
“does it work?” rather than “which features work 
for whom and why?” the only pathway to scal-
ing is to replicate every aspect of the program. 
A modular approach, in contrast, enables a more 
efficient and cost-effective strategy for selectively 
scaling the active ingredients of an effective in-
tervention within an existing program or service 
delivery infrastructure. 
To cite an example, an Early Head Start (EHS) 
home visiting program might identify providing 
assistance for mothers in setting their own life 
goals as a service priority. The project team could 
begin by drawing on evidence from a program 
that produced positive impacts using a coaching 
model to promote economic self-sufficiency in 
a client population with similar characteristics. 
The parent-service provider team might then 
proceed to adapt and test the goal-setting com-
ponent of the coaching model (in contrast to the 
whole package) within the broader EHS service 
strategy. This systematic approach to modular 
adaptation, implementation, and testing can 
lead to greater understanding of how differences 
in the context in which a program is delivered 
can affect the benefits of an added component. 
These differences can then be related to the ca-
pacity, commitment, and/or circumstances of the 
organizations, systems, or communities in which 
they are implemented. Knowing how a program 
component is affected by all of these different 
elements of program delivery can help guide fur-
ther adaptations and scaling efforts.
When the intervention process begins with a well-
defined theory of change, program developers 
and system leaders can begin to match services to 
relevant client characteristics.  
For examples of applying the model  
discussed here, go to:
http://developingchild.harvard.edu/ 
innovation-application
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Innovation that Extends Beyond Programs 
and into Systems
Above and beyond the challenges of develop-
ing novel intervention strategies within new or 
existing programs, science-based R&D can also 
be driven by decision-makers in the worlds of 
policy and public, private, and not-for-profit sys-
tems. Although all types of systems can and will 
reap benefits from program-based innovation, 
the systems themselves are more than simply an 
amalgamation of services. They are complex en-
tities that set priorities, establish incentives and 
barriers to innovation, and facilitate the imple-
mentation of a variety of practices that are essen-
tial to achieving specified outcomes for children 
and families at a population level. 
Generally speaking, policy and practice sys-
tems tend to be highly compartmentalized and com-
posed of multiple layers of program delivery 
models. As such, they often function as systems 
within systems, parallel to but separate from other 
systems. Within this context, credible, translated 
science offers an integrated knowledge base that 
could drive multiple systems in a coordinated 
direction as well as provide a coherent frame-
work for rethinking how different services could 
be aligned around shared goals. Connections 
among education, physical and mental health 
services, early childhood programs, family eco-
nomic supports, and adult skill-building efforts 
are striking examples of policies and/or systems 
that are ripe for such fresh thinking through the 
lens of a common science base. 
Although a science-informed innovation 
strategy targeting systems might look differ-
ent from one focused on programs, the same 
core principles apply in both contexts—a co-
creation process that draws on multiple types of 
expertise and experience, demands precision in 
identifying and measuring outcomes and target 
domains, and focuses on what works (and what 
doesn’t) for whom and why. Using this approach, 
decision makers could create new opportunities 
for changing the way their work is done both 
within and across sectors. In the child welfare 
system, for example, the recruitment of foster 
parents could direct attention to their capac-
ity for promoting responsive, serve and return 
interactions with children who are likely to be 
difficult to engage. As an example of working 
across systems, policymakers and administrators 
with responsibility for implementing Temporary 
Assistance to Needy Families and Early Care 
and Education could connect job training re-
quirements to parenting skill-building efforts 
based on a joint focus on strengthening executive 
functioning and self-regulation in adults and 
children.
Significant progress in these areas will de-
pend on continuing efforts to make scientific 
knowledge more accessible and contextualized 
for policymakers, system directors, and com-
munity leaders who are motivated to drive inno-
vative action agendas within existing structures 
and practices. External organizations can play 
an especially powerful role in policy and systems 
change by convening potential collaborators 
across sectors and building a common knowl-
edge base. Large-scale systems change, however, 
requires sustained engagement by internal sys-
tem managers, so external organizations must 
serve as trusted, long-term partners who are not 
pressing a particular policy agenda. Armed with 
a common understanding of the science of de-
velopment and a means of collaborating, creative 
leaders at the national, state, city, and neighbor-
hood levels can all play important roles in de-
veloping and sustaining an R&D function in the 
early childhood field by: 
• integrating and scaling effective, modular 
components within existing programs;
• joining in the co-creation and testing of 
programs that would, if successful, meet 
important system needs; and
• creating a culture that catalyzes innova-
tion by providing flexible funding and 
regulatory support for developing new 
ideas, rapid-cycle testing, and focusing 
on what is working for whom and why.
One prominent, public health success story—
the reduction in tobacco use—offers a wealth of 
valuable lessons learned about the kind of multi-
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level systems approaches that will be necessary 
to achieve major impact in the early childhood 
field. After years of marginally successful invest-
ments focused largely on public education and 
programs designed to modify individual behav-
ior, significant change in tobacco use at a popu-
lation level was finally achieved through a mix 
of synergistic activities involving the health care 
system, broad-based messaging (including the 
dissemination of credible evidence of the dan-
gers of second-hand smoke), legislation at multi-
ple levels (including increased taxes on cigarettes 
and restrictions on smoking in public spaces), 
and private sector actions (through both incen-
tives, such as reduced health care premiums for 
non-smokers, and barriers, such as restrictions 
on smoking in commercial spaces). This multi-
dimensional process tested different strategies 
in various combinations through a state-by-state 
effort, ultimately demonstrating that different 
approaches are variably effective for different 
population groups, and a multi-sector approach 
is far more effective than any single intervention. 
Obstacles that impede the design, implemen-
tation, and ongoing refinement of promising 
new ideas—compounded by powerful disin-
centives to capitalizing on the learning value of 
disappointing results—are stifling the ability to 
achieve significant progress in the early child-
hood field. The following are some of the many 
challenges. 
• In service delivery, regulations typically 
constrain departure from conventional 
practice, and the pressure to sustain 
funding encourages the selective report-
ing of positive impacts. Connecting prac-
titioners, parents, scientists, and program 
developers in an environment that em-
braces creative thinking and tries new ap-
proaches requires trusting relationships 
between service providers and recipients, 
strong program leadership, and stable 
funding support.
• In policy, resource allocation that re-
lies solely on previously documented 
effectiveness as determined by RCTs 
(i.e., “evidence-based” services) reduces 
the opportunity to test new strategies. 
Policies that incentivize small-scale pilots, 
rapid-cycle evaluation, and a mindset 
that values both discovery and verifica-
tion would accelerate innovation. 
• In research, requirements for predeter-
mined study designs and fixed protocols 
for data collection make it difficult to 
change course based on early findings. 
Moreover, the bias of the peer-review 
process against publishing studies that 
show no significant effects undermines 
the critical role of learning from failure 
that drives breakthroughs in other fields. 
Increased incentives for breaking new 
ground and sharing preliminary findings 
in a more timely fashion would reduce 
these barriers.
• In philanthropy, preferential funding for 
“best practices” and short-term deliver-
ables misses the opportunity for the kind 
of grant-making that drives transforma-
tional progress through sustained invest-
ment in the entrepreneurial design, testing, 
and eventual scaling of new ideas. 
Overcoming these barriers will require new 
mindsets and new approaches in each of these 
interconnected domains. 
Reducing Barriers to Developing and Testing New Ideas 
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When R&D Works for Children Facing Adversity: Lessons from  
Precision Medicine
The difference between focusing exclusively on best practices and average effects in con-
trast to driving a dynamic, science-based R&D agenda is exemplified by comparing the 
parallel histories of early childhood intervention for children living in poverty and the 
treatment of acute lymphoblastic leukemia (ALL).192 When the first Head Start center was 
opened in 1965, the five-year survival rate for ALL was less than five percent. Ten years later 
that number had increased to 60 percent, and 40 years afterward the five-year survival rate 
exceeded 90 percent. Today the treatment of ALL begins with an initial compilation of base-
line data that determines the selection of the most effective treatment plan among alterna-
tive options, based on the a priori identification of disease subgroups. Concurrently, both 
basic and clinical researchers are continuing to push survival rates even higher and trying 
to reduce the adverse side effects of existing therapies.193 A recent report of socioeconomic 
status differences in relapse and survival rates for children with ALL is stimulating a new 
frontier in cancer research by addressing the influence of environmental stress on different 
responses to treatment of the disease.194
Over this same 50-year period, the effect sizes of center-based, early childhood educa-
tion programs on children’s cognitive and academic achievement scores at the time of pro-
gram completion has averaged a modest .21, roughly two months ahead of their peers.195 
This contrast is not presented to equate the adverse impacts of poverty on child develop-
ment with a diagnosis of leukemia. It is simply designed to underscore important lessons 
that early childhood policymakers and practitioners could learn from the battle to cure 
the most common form of cancer in children. 
The first lesson is the essential need for simultaneous investment in both state-of- 
the-art, “evidence-based” care for children with an identified condition or risk profile and a 
robust R&D effort focused on the continuing development of more effective interventions. 
The second is the critical role of basic science in elucidating causal mechanisms, generat-
ing testable hypotheses, and informing the design and evaluation of novel treatments. 
The third lesson for the early childhood field is the fundamental importance of continuous 
experimentation (with adequate protections and informed consent) and learning from fail-
ure, the need for constructive dissatisfaction with small incremental gains, and the critical 
value of an unwavering demand for increasingly greater impacts until the problem is fully 
addressed.
Drawing on lessons learned from decades of biomedical research that have led to in-
creasing precision in targeting the successful treatment of a wide range of diseases across 
the lifespan, it is clear that multiple intervention strategies are needed to address the di-
verse needs of different groups of children and families facing adversity. A search for the 
one most effective intervention for children living in poverty is tantamount to looking for 
the single best treatment for “cancer,” despite the myriad types and causes of this com-
plex, multi-dimensional disease. In contrast, a well-specified intervention that is matched 
to a rigorously defined condition or risk profile and achieves positive impacts for a par-
ticular group can be scaled in a targeted fashion. Other groups that show minimal or no 
impacts from that intervention can then be the focus of further study to determine why 
they did not benefit and to try alternative approaches based on science-informed insights. 
New and more effective approaches to supporting child health and development will thus 
require a diversified portfolio of interventions that match specific strategies to identified 
conditions, risk factors, and needs.
R&D: Producing Breakthrough Impacts
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A Call to Action
The Center on the Developing Child and our growing number of partners in the 
Frontiers of Innovation (FOI) learning community are in the early stages of employing a model 
much like the one described in this chapter. Members of this community are actively co-creating 
new ideas, testing new strategies, iterating in a rapid-cycle way, and employing a new approach to 
measurement and evaluation to determine what works for whom and why. 
We are not the only ones engaged in creative 
thinking, nor are our approaches the only ways 
to achieve breakthrough impacts. We are always 
looking for new partners who share our enthu-
siasm for filling a currently underdeveloped and 
insufficiently resourced niche in the early child-
hood landscape. An R&D platform is not a re-
placement for the important work of improving 
program quality, strengthening the early child-
hood workforce, building more efficient sys-
tems for delivering and evaluating services, and 
increasing access to today’s best practices. We see 
the presence of an R&D dimension as an essential 
part of any healthy, sustainable enterprise. Its ab-
sence threatens the future of all communities in 
which the needs of children and families are not 
being fully met by existing policies and programs. 
Building a vibrant and productive R&D plat-
form will not be easy. It will require a more open 
and dynamic mindset that rejects uncritical loyal-
ty to existing programs and demands fresh think-
ing across sectors. It will require an active and di-
verse community of change agents with a shared 
commitment to try new strategies informed by 
scientific thinking, practical experience, and col-
lective learning. It will require novel forums to 
discuss, translate, and apply evolving knowledge 
and lessons learned from both successes and 
failures. It will require new sources of long-term 
investment in exploratory R&D and fast-cycle 
sharing of promising findings. And, it will re-
quire the pursuit of multiple pathways matched 
to the resources, strengths, goals, and needs of a 
diversity of children, families, and communities.
This call to action is directed to those who 
share our constructive dissatisfaction with the 
best of what we are doing right now. Wherever 
you are placed and however you are contribut-
ing to current communities, programs, policies, 
and/or systems that affect the well-being of young 
children and families, we invite you to consider 
how advances in science might point to new ways 
of confronting your greatest challenges. Together 
we can and must demand more innovation, col-
laboration, and precision. Together we can cre-
ate incentives to encourage fresh thinking and focus 
relentlessly on understanding why a strategy 
works (or doesn’t), for whom, and in what con-
texts. Together we can draw on multiple areas of 
expertise and experience, and we can share what 
we learn to accelerate the pace of population-level 
change. The challenges facing cancer researchers 
and space explorers are no greater than ours—
and those challenges have not deterred the prog-
ress that has been made by mobilizing scientific 
knowledge, “real-world” wisdom, “can-do” prob-
lem-solving, and a dogged refusal to accept failure 
as an option.
The central question before us is not whether 
strategic risk-taking and fresh thinking are im-
portant prerequisites to breakthrough impacts for 
children and families facing adversity.  The more 
compelling questions are: How can we make that 
happen? What will it take to reduce the barriers? 
How can we increase the incentives? How can we 
come together across multiple sectors and work 
collaboratively with families and communities 
to learn from both failure and success? The pos-
sibility for substantial progress in our ability to 
dramatically improve the life prospects of all young 
children is real. The time to aim higher is now. 
The possibility for substantial progress in our ability 
to dramatically improve the life prospects of all 
young children is real. The time to aim higher is now.
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